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ANNUAL REPORT 

OK THE 

COMMISSIONER OF AGRICULTURE 



Hit Excellency, A. J. Montagdii. 

Oovemor of Virginia: 

I herewith submit the twenty-fourth annual report of the work done by 
the Uepartment of Agriculture for the past year. The State makes no appro- 
priation (or the support of this department, the only income is from th« 
tonnage tax on fertilizers sold in tie State. Tie fertilizer act restricts the use 
ot the funds derived from this tax, after paying the expenses of inspection, 
analysis and dissemination ot the results. The execution ot the law has been 
vigorously carried out. The analyses of many ot Che brands of fertilizer sold 
in the State show the necessity ot this law to protect our farmers from fraud 
and great losses. In the county ot Essex a farmer bougbt several brands of 
fertilizer this year, which was inspected and sampled by the regular Inspector 
for that district. The samples were sent to me tor analysis. The chemist's 
analysis showed the fertilizer to tall 22^ In one instance and IT per cent, in 
another below the guarantee ot the manufacturer. The farmer refused pay- 
ment, suit was instituted by the manufacturer, the court ot Essex county 
BOStained the farmer. If the farmer had no fertilizer law to urotect him, he 
would never know whether his fertilizer came up to the guarantee or tell 22% 
per cent below. The use ot commercial tertillzers In the State is a heavy 
expense, and the sales are annually Increasing. 3s.les tor the fiscal year 
Increased 40,483 tons. This larger increase than usual is on account ot the 
failure in getting a stand of grass in the wheat sections of the State and In 
resetting those lands in grass. The sales will probably fall below this the 
next year. 

The inspectors have been watchful and diligent in the discharge of their 
duties, inspecting and drawing samples ot all fertilizers found. One thousand 
and ninety-two samples have been analyzed and published In four bulletins 
this year and distributed by mail to 30,000 farmers In the State, being over 
a hundred more samples than last year. 

For further Information about the analyses of fertllUiers and their purity, 
I refer yon to the report ot Dr. Magmder, chief chemist on the wort done in 
the laboratory, which is included in this report 
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Our fanners appreciate tbe value of these bulletins, and are examlnlns 
them carefully before buying their fertillBere. Many of them are using fop- 
tUlzerg more judlcloosly than formerly — using those formulas that are beet 
suited for the different crops and soils. 

FABMEBS' INBTITOTBa. 

Institutes have been held as often as sitare lime could be given with the 
most gratifylns results. I feel that the Department can spend no money more 
beneficially .to the farmers than in practically conducted Institutes; Terbol 
communication Is more Impressive than printed pages. Experience proves 
that cold type does not possess the magnetic Influence of the human voice, 
when spoken face to face. The attention and interest of the farmer is excited 
and stimulated to adopt modern methods in his business, more by the well- 
informed institute lecturer than in any other manner. 



The Department has had the Test Farm donated by Charlotte county tor 
a year under its control. There has been a great deal of work done In pre- 
paring the farm for experimental work, In building a house for the manager 
to live in, and some necessary outbuildings and clearing the farm ot brusli 
and tilling gulleys, and buying stock and implements. The report of the 
manager, Professor Heiges, Is included in this report, giving results of experi- 
ments and the work done at the farm during this year, which Is as much m 
could possibly be done under tbe obstacles he has bad to contend vltlL 
Eleveral years' time will necessarily be required to get the farm in condition 
for beat results In experimental work. Other test farms will be established 
by the Board in different sections o[ the State as soon as funds are available, 
which, will prove valuable to the agricultural interests In those sections. TbU 
system oC sub-test farms scattered over tbe State Is practiced in nearly all ot 
the States, and have proven to be very valuable to the farmers. 



I renew my recommendations made In former reports for an appropriation 
by tbe Legislature to enable me to execute the pure-food law. Under the 
fertilizer law, no funds derived under that law can be used for this purpoae. 
The health of our people and the business interests of our farmers and owner* 
of live stock are suHerlng from the sale of. much adulterated food and feed 
that Is sold in this State. The prohibitory laws that exist in adjoining Statee 
make this State the dumping-ground for much of the adulterated stuff that 
eannot be sold elsewhere. Human food is adulterated to an extent that i> 
Injurious to tbe health of the consumer, and Instances are well known where 
live stock have died from the effects of the adulteration in the feed bought In 
this State. 

IMMiaRATTON. 

The- Inquiry for lands In this State Is Increasing from year to year, and 
more people are making their homes among us. People of larger means than 
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formerly are beginning to vUlt this State in search of farms. The higli price 
of land in the West will Increase the tide of Immigratloa Bast. I believe the 
demand (or Virginia lauds will be greater tlian ever In tbe near future. The 
price of land Is gradually increasing in many parts of this State. In some sec- 
tions It has almost doubled within the last five years. If this Department bad 
sufficient funds to advertise the State properly, there would be seen within 
the next Few years a marked increase in the value of our lands and other 
properties. 



I am constantly receiying requests for reports on the minerals of this 
State. Our State is losing the investment of mucli capital and the develop- 
ment of minerals of great value by not publishing to the world the vast 
deposits of many varieties of minerals that now lie undeveloped by the miner 
and manufacturer. I have a great many requests from our own people who 
have minerals, and mineral water to analyze them. I would earnestly recom- 
mend a small appropriation by the Legislature to enable me to do this work 
for them. Frequently speculators buy up valuable mineral lands for a 
nominal price, because the farmer has no means to know the value of It. and 
there are many valuable mineral waters in this State yet unknown, except 
from their local curative effects. 



The outlook to the farmer in this State !s encouraging. Mbuy are giving 
more attention to a more B<^lentlflc system in farming. The prejudice against 
science In farming, as well as in any other calling. Is passing away. Knowledge 
is the greatest power in all lines of business. Brain has outstripped brawn in 
every field of human endeavor. The understanding more of nature's laws In 
agricultural pursuits is increasing the profits to him who guides them to 
accomplish his own purposes. Many are diversifying their crops — Belecting 
those best suited to their soil., climate and markets. More attention is given 
to live stock, and a rational system of feeding and fattening stock is being 
practiced. More attention Is being given to advantages thla State offers to 
the fruit induBtrf. More fruit trees have been set in this State In the last 
two or three years than ever before for that time in the history of the State. 
Virginia is destined to become a great fruit-producing State. Her advantages 
in soil, climate and market facilities are incomparable. The members of the 
board have taken the greatest interest In the work of the Department, the 
attendance at the meetings of the Board have been full and the proceedings 
harmonious. The work of the Department has steadily Increased from year 
to year, the correspondence being particularly heavy. More farmers are send- 
ing In aamplea of fertilizers for analysis than ever before. A financial state- 
ment showing the recipts and expenditures of the Department for the fiscal 
year, from October 1, 1901, to September 30, 1S02, la herewith submitted. 
The Finance Committee of the Board examines the accounts of this Depart- 
ment quarterly, and their report is Included In this re^Hirt 
Respectful ly, 

O. W. KOINBR, Gommiasioner. 
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FINANCIAL STATEMENT. 
ror tlM ntcot Ywr BnUng Beptemter 80, 1902. 



Appropriations 1>r Board f 131 00 

Commission on fertUlwr collections tbU year 500 00 

Commission on f«rtlllier collections due from last 7sar 226 00 

Contingent fond, srindTT office expenses 800 00 

E:zpensee of Board of Afrlculture S38 8E 

Bxpensea of Inspection 6,397 11 

Eixpress, telegranu and drayase 60 93 

Farmers' Institutes 1,240 00 

Incidentals 20 70 

Hand Book 154 73 

LaboratoTy 1,024 14 

Printlns and staUonerr 4.352 07 

Office expenses 125 20 

Salaries 7,279 92 

Appropriated to State Horticultural Society B23 36 

Museum 60 76 

Test farm, bnUdlnsi, live stock. Implements, fertlllcers, etc 9.843 64 

Fertiliser tags 1,236 16 

PoBtage and mailing 263 Gl 

Total $36,070 16 

In bands of State Treasurer October 2, 1901, unexpended appropria- 
tion of Board % 7,616 25 

Fertilizer collections 33,283 22 

Balance October 1, 1901 4,103 97 

Balance Contingent Fund October 1, 1902 72 21 

Total $46,074 65 

Bxpenaes 35,070 16 

Balance $10,004 49 

Appropriated by Board for buildings, stock, dltcMng and dyking 

at Teat farm $ 4,600 00 

Appropriated for Fanners' InsUtutee 3.000 00 

Approprlatltm made last year, not yet expended 1,000 00 

Total $ 8,600 00 

Net balance $ 1.604 49 
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MAKING BETTER FARMERS. 



Agricultural educators assert that the hope of the Nation's agrarian 
prosperity and advancement Is in the rising generation— the young men 
now on the farmB. This must be clear to even the most benighted economist. 
To everybody who has given any thought to the future condition of the 
country as presaged by its present developments It Is equally clear that 
farmers of the years to come will have use for a greater store of fundamental 
knowledge than their ancestors possessed. Many farmers are transgressing 
the natural law which demands that for every pound of wealth taken from 
the soil an equivalent must be returned. Upon Innocent posterity will be 
Inflicted the penalty. 

If these things be true the vital necessity of educating the young men 
and boys who are to be the farmers of the future Is apparent. To their 
practical familiarity with common farm practice they should add a balancing 
measure of technical Information by pursuing a course In an agricultural 
college. A little knowledge baa been referred to as a dangerous thing; it 
may be said with equal truth that the want of knowledge is more to be 
feared. So if the farmer boy has opportunity to get only a few general 
fundamental principles at an agricultural college In a short course be la 
head and shoulders above those lacking such training when he engages In 
the battles of life In which the fittest survive. A few months of diligent 
work in an agricultural college will give an ambitious young man an appre- 
ciation of bis calling and Its opportunities which but few men ever perceive 
without scholastic training. It will Increase his earning power and enlarge 
his creative ability. It will Inspire to useful activity what is Inherent !n 
nearly every man— a love of Nature, It will fasten the habit of keen obser- 
vation and lead to original investigation and research. The benefits to be 
derived from a course in a modern agricultural college are so great in their 
mental stimulus that to every farmer who has a son old enough to attend 
snch an Institution the question should appeal with irresistible force: "Can 
I afford not to give him the opportunity to acquire a knowledge that can be 
converted into cash and genuine pleasure?" — Breeder's Gazette. 
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LIVE STOCK. 



RAISE UOBG STOCK. 

It is a good time now for the farmer to consider what a promising outlook 
there Is for him to Increaae hla growing of meat animals; or it he does not 
now make It an object to grow only his own supply, does not good common. 
sense teach him that there never was a more opportune period In wblch 
to push ahead and grow beef, pork and mutton to the capacity of bis farm 
and conditions? Meats are exceedingly dear and there Is 8 short supply of 
meat animals everywhere which will require years and years to replenteb. 
Prices will probably vary some from time to time, during a few years to 
come; but for a dozen years meat prices will not again be so low as they 
have averaged the last dozen years. Conditions point to the contrary. 
Take cattle, for instance. Sufficient breeding stock Is not In the country 
They must be grown; and then there Is a warring element against this. 
Most of the commercial beef cattle are grown on the range; but settler* 
have BO encroached upon the ranges tbat public grazing lands have been 
growing scarcer and scarcer. Cattle and sheep have been moved from time 
to time to give place to settlers until there seems not to remain sufficient 
room for both, and the cattlemen and sheepmen are battling with each other 
as to which shall occupy the public lands. The cattlemen seem to have the 
better of tie contest Just now. This quarrel but proves the shortage of public 
grazing land. The last census report (1900) says In Teias alone over 100,000 
new farms were settled upon in the last decade and probably correspondingly 
aa large numbers In other States and Territories. Seven million head of 
sheep meantime have been driven back Into the ranges to make room for the 
land settlers, and this Is what causes the sheep and cattle "onpleasantness." 
It Is very easy to see that In time not very far away all beef and mutton In 
this country must be grown on farms. Stock growing on the ranges is fast 
passing away. Stock growing enriches land, while so much grain growing ts 
now. Impoverishes it Grow more stock, and more grain can be grown with It 
And while meat animals have largely decreased In numbers human mouths to 
consume them have Increased with the increasing population. The drought 
of last season in the swine belt reduced the hog crop and the output of pork 
very seriously. It will require a long time y6t to get back onto the old basis. 
The beef trust first drove out beef raising on the farm by putting their prices 
on slaughtered meats so low that there was no profit in growing beef on the 
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farm. When this waB done and the trust had got hold ot all the range cattl«, 
they forced retail prices up sky high where they are at present Live dtock 
and tlll^e ot the soil were designed by the Creator to go band in hand. 
Neither flourishes alone, never did and never will iong at a time. The boU 
of England is so very fertile becaQse ot the combination of these two 
forces — live stock and thorough tillage. Only pure bred aires of recognized 
beef or dual purpose breeds of cattle must be used and grade up the natlTR 
stock. They should be sent to the market after two summers and one winter'a 
feeding. They must be Itept growing and gaining weight all the time by feed- 
ing while young forage and grains that are rich in protein the blood, bone and 
muscle- forming feeds and topped off with feeds rich !n carbohydrates, the fat 
making feeds. This is the roost profitable course for the farmer to pursue. 
. The same principle applies to all kinds of stock kept on the (arm. 

DORSET SHEEP AND GRADES. 

The widespread and constantly increasing Interest in Dorsets, results in M 
many Imiuirles for Information concerning them, that we find It too great ft 
task to answer fully all the questions asked by each Individual, so we now re- 
quest our correspondents to consider this accomjranying brief description (rf 
the breed, as an answer to their inquiries of a general character concerning 
Dorsets. 

Dorset Sheep are a mutton breed. Butchers like them, for they cut up 
well. They are medium to large, rams weighing from 200 to 225 pounds, 
ewes In good condition from 140 to 175 pounds. Their wool Is of medlnm 
length and Qhre. nice, crimp, strong, soft and selling at the highest price. Aft 



PTJLE-S SHEPHERD UTILIZING THE SURPLUS MILK AFTER THE LAMB HAS 
BEEN SHIPPED TO MARKET. 
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Shearers they may be classed with Downs. In general appearance they a.r(> 
moat pleasing. Both seses have horns — those of rams bein£ heavier ttian 
the ewes. These horns are not only a means o( defense, but the mere pos- 
session of them creates an Instinctive fearlessness that makes Dorsets less 
liable to attack from dogs than other breeds. This comparative Immunity 
from injury by dogs, has led to their being called "dog proof." 

The dlstlngulshlne characteristic of the Dorset Is that they will take ttie 
ram in the spring he well as the fall of the year. This makes them unrivaled 
as early lamb producers; by having the lambs dropped in the fall they can 
be put on the market in competition with "hot house" lambs, without the ex- 
pense of the hot house. The ewes are great milkers, and their lambs grow 
faster than those of any known breed. Their prepotency Is bo marked that 
an impotent Dorset ram Is almost an unknown thing. This, with their good 
qualities, makes them valuable for crossing on grades. By continuous cross- 
ine one can build up a flock of Dorseta that, while not entitled to registry as 
thoroughbred, will be practically full blooded and poaaess ali the "money 
making" gualities of the breed. 



While under the hands of competent breeders there Is no sheep so profitable 
as the Dorset, yet for the ordinary breeder, the man who gives little attention 
to bis flock, the cross-bred Dorsets are the more profitable. The simple truth 
is that Dorsets have a wonderful power to make good anything with which 
they may be crossed. 

It is a wonderful Illustration of the infiuence of male blood that when tne 
Down is crossed on the Dorset ewe the result Is a lamb having the appearance 



A GHADE DOKSBC AND dHKOPSHIKG. 

of the Down, black or brown head and legs, smoothness, etc. In England 
the last cross on the Dorset ewe is apt to be a Hampshire. It Is interesting 
as Indicative of what we will come to when Dorset ewes are so plentiful that 
we can put them to such a use, which will not be for many years yet. The 
more common use of the Dorset in cross-breeding is as a Sire, on either ewes 
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of MerlBO or Down origin. The Dorset croMee admirably on Merino foundSr 
tlon. The lambs grow quickly, latten easily, weigh from 10 to 20 pounds more 
at weaning time than pure bred Merinos. They also weigh better than other 
cases of crosa-bred lambs from Merino mothers. 

Naturally when the Dorset is need it Is more often to prodnce early lambs 
than to produce feeders. Owing to the scarcity of pure-bred Dorset ewea in 
America, It Is common to use tbe half-blood Dorset ewes as mothers of early 
lambs. They are Indeed excellent ewes for this purpose, dropping their 
lambs much earlier than common ewes, having much more milk for them and 
being in all ways desirable. The 3-4-blood ewes, are even better, and for the 
ordinary breeder are better than pure-bred Dorset ewes, aa they are less 
trouble and give nearly as good results. In all cases it is advisable to use the 
pure-bred Dorset sire, owing to the fact that his lambs fatten as readily as 
any and much more readily than most, and by using him you are able to re- 
serve for future use In the flock the best of the ewe lambs. Wlien Dorset 
ewes are much more numerous than now, the use of tne Down ram will be 
admissible. While the Shropstiire is a grand good sheep and should generally 
be bred pure, yet when the lamhs are designed to be fed for market, the 
line of the Dorset sire on Shropshire ewes produce Ane result There is no 
doubt that the lambs of this class grow more rapidly than pure-bred Sbrop- 
shtres, attain great weights at a given age and fatten more easily. It is a 
curious fact that these lambs from Dorset sires and Shropshire ewes are pure 
white, generally without a trace of black, having the characteristic shape of 
the Dorset, but generally without horns. The wether lambs If they have 
horns at all, have such small ones as to be insignitlcant. 

J. E3. WiNO. 

Br. Wm. H. McClung: It has been just 30 yearn, since I commenced in the 
sheep business. Have tried Merinos, Cotswotd and Lincoln, with varied 
results. I secured the Shropshire and Southdowns, and was better pleased. 
I thlnh they are the sheep for this section of the country. They are close 
wooled and so far have had no foot rot. I cannot raise sheep by keeping too 
many together, and cannot keep a flock too long In the same quarters without 
disease. The ewes usually-run out on the sod most of the winter and grt 
very little grain. Have always practiced keeping the finest and best ewes 
and sell the culls, but sell no others. 

One of the flrst things to do Is to keep the sheep healthy. Second, to breed 
carefully. Third, to know how to sell. 

It has cost f 55 to keep 100 ewes per year. Ewes will last as breeders about 
eight years. ■ Sheep will not do well in high grass; the pasture must be grow- 
ing, green and succulent for sheep to thrive and do well. Consider that there 
is no money In the wool, but It about pays (or keeping the sheep. The money 
is in the mutton. Following is a statement ot the yearly profits in 100 ewea; 

Cost of keeping and proflts derived from 100 ewes within twelve months; 

I'eed and attention, clipping, etc., (155. 

Wool, (120. 

Cue hundred lambs, (3G0. 
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Toto], (470. 
Feed, etc., |155. 

Clear proflt. $315, on ao Inveatment of (400. price paid for 100 eW6B, whicb 
are still on hand. These ewes can be bred until they are eight years old. 

The clear gain $S15.00 

At 8 per cent .08 

S2,&20.00 

At this ratio of profit 'n 8 years an Investment of (400 yields (2,520. 

Tills estimate is made below actual profits, so as to cover reasonable loss hy 
death, from dogs, accidents and diseases, 

Tbrj recent great drought In Australia, when a great number of stock sheep 
died, has already increased largely the export demand for mutton from this 
country and will cuatlnue for some time to come. 



S. H. Todd, of Ohio, a very successful stock-grower, gives tbe foUowtag sug- 
gestions In the Nejo YoTit Tribune Farmer regarding the feeding of lamba; 

"It Is very Important that the young lamb should be taught early In Ufa to 
eat grain, that he may not get stunted and run down In condition, and to re- 
lieve the ewe as well of unnecessary taxation and worrlment. Have a flma'l 
room where lambs can go by themselves to team to pat. Make the partition 
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rormlng the room of slats, far enough apart to receive the lambs. Have thU 
on the south side of the building, and have plenty of windows to let In the 
sun and light. For these are Important factors In the growing of a lamb. 
Have a box trough about eight to ten Inches high trom the floor. Put a board 
over the trough, tour inches from the top, so the lamb can't get Into the 
feed. It a lamb can have his own way, the first thing he does Is to jump Into 
the feed, and after he has stood in It for a few minutes, he will refuse to eat 
It. Partition off the trough to make four apartments. In one have corn, 
ground half the size of a wheat kernel; in another have bran; In another un- 
ground oats. In the fourth old process ollmeal, ground to about the size ot a 
wheat kernel. Have a little manger, with alata up and down, built so that 
the lamb can't get Into It, and fllled with the best clover hay. 

"Feed ewes lor their roughness com fodder and clover hay. Here will be 
trouble. The mischlevlous little lambs will pile right into the manger on 
the hay, and soon have It in such condition that the ewes won't relish it 
To avoid this, make a covering of light lumber for the top of the manger. 
Let this be hung on hinges so you can raise It up to put In hay. Then let 
It down to the hay, and the lambs will use this covering as a runway, and 
thus avoid treading the hay." 

POINTS ABODT HOQ FEEDinO. 

There is a tendency by many to rely on com feeding for all stages of hog 
growth. This Is a mistake, and Is well referred to by Mr. J. J. Fei^ueon, in 
the American SuAnelterd. He says: 

"Without any Question, corn Is and must continue to be the staple food 
of the com belt States. Any system of feeding which attempts to ignore this 
fact Is not applicable to this wide territory. But feeders make a mistake 
when they make a hog out of a baby ahoat. Every tendency of uom feed 
Is to develop fat What the youngster needs Is muscle-making food, some- 
thing to make him grow and build up bone, sinew and lean meat. Nothing 
has yet been found which fills the bill so well as a ration of which the basis 
is skim milk in conjunction with. shorts, middlings and'finely ground oate or 
barley. All these are flesh-formers. Corn Is a fat-former. We know a 
skim milk diet is not possible upon a majority of [arms in a eom country, 
so we must find a substitute. We have found the following meal mixture to 
give very satisfactory results: 

Oats, Onely ground 60 per cent 

Barley, finely ground 20 per cent 

Shorts 20 per eaiit 

Oil MeaJ 10 per cant 

"We have found that for the first 8 weeks ot a young pig's life that It Is both 
sater and cheaper to feed him through the medium of his dam. The youngs- 
ter weaned at 6 weeks is likely to carry a harsh coat and to have serious 
trouble with his digesUon. We provide creeps, or private runs, for the young 
pigs, permltUng them to reach shallov* pans or troughs In which we place a 
little skim milk or buttermilk, or lacking these a gmel made ot water and the 
meal mixture mentioned. We usually start with shorts and water, adding 
the coarser meals as the pigs become older. We have had most excellent ra- 
eulta from the addition of oil meal to the young pig's rations. By this 
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method the young pigs are early encouraged to eat, so that when .weaning 
time comes there la oo check to their growth. We feed no corn until the 
ptgs are 3 months' old. By thlB treatment, coupled with plenty o( yard exer- 
cise, they develop good healthy frames." 



In feeding horses very few atop to think that their stomachs are amall and 
that they cannot stow away as much forage as ruminating animals of tbeir 
size, but notwithstanding this most larm horses have their racks stuffed witb 
hay two or three times a day— getting all they will eat This is apt to pro- 
duce an uncomfortable distention of the stomach, flatulence, indigestion, 
weakness, lazlnesB and sometimes founder. As a rule It is cheaper and 
everr way better to feed horses less hay and more grain. It Is the height of 
folly for a farmer to scrimp the allowance of oats and stuff the horse with 

While twice a day Is often enough to feed ruminating animals horses should 
be fed three times. Cattle have large storage capacity They can bolt the 
food as fast as they can wad It down and afterwards regurgitate It and majs- 
ticate it at their leisure. But the horse, not having this power, requires 
to be led often and less at a time. A work herse should not be fed hay at 
noon, as he must carry it around all afternoon undigested. At noon feed him 
a good allowance of grain only. He thus gets the requisite amount of nutri- 
ment in a more concentrated form. About 14 pounds of hay a day Is all a 
horse should have. Make the rest of his ration some kind of grain. Feed- 
ing too much hay often causes heaves. Liverymen have generally learnetl 
how to feed work horses. They feed very little hay, some none but a small 
quantity of straw Instead to add bulk to the ration of grain. 
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Few stockmen. In their feeding operations, take into account the vrtdely 
differing structure of.the stomachs of the various farm animals. The stom- 
ach of ruminants consists of four divisions, whereas the horse has but a single 

As a result of this difference, digestion with a horse Is a much simpler 
matter mechanically than with a cow, though chemically the results are 
similar. With the horse the food is not returned to the mouth, as is tne 
case with ruminants, but as soon as swallowed, is Drought under the action 
of the gastric Juice. 

The following table gives a comparison of the intestines and stomach of 
the horse and cow: 



Average capacity stomach 

Average capacity small intestines. 
Average capacity lari 
Average length Bmall 
Average length large 



19 quarts 




137.4 " 


73.0 feet. 



by Google 



DcmizedbvGoOglc 



COMHIBSIOITEB OF AGmOULIVBE. 17 

Tbls elementar? knowledge of the anatomy ttnd phTslology of the stomacb 
of the hone should Huggest to the feeder that a large Ingestion of hay or 
coarse fodder of any kind by the horse tIU result In dlsonlers of the diges- 
tive organs. 

Bxperlmenta have been made which show that horses have a "nnlformljr 
lower digestive efficiency than ruminants." The horse dissolves less crude 
fiber than the steer or sheep, and this peculiarity Is more marked in the ease 
of the crude fiber of (odder crops than In the grains. These const leratlons 
led us to the conclnslon that too much hay was betng ted at the Station 
bam. — Utah Bui, 

READ AT THE ROCKINaHAM IN8TITDTBL 
THE MOST PBOirrABui hobsx roB thi tabiimk. 

Mr. Chalnoan and Brother Farmers of Rockingham Ooanty: 

I was asked some weeks ago by one who had the management of thta 
meeting in charge to prepare a paper on the above subject I do not quite 
understand why I was thought to be able to elve you anything of special profit, 
as my experience in this matter has not been of sufficient length to arrive at 
absolute Judgments along this line; but the deep interest that I have put in 
the matter In these late years had led me to study the Important subject oC 
horse-raising, and If the few observations that I am able to make here arouse 
the same Interest [n your minda and lead you to think along this line, this 
paper will not have been In vain. 

The fanners generally of this county liave been slow to look at their busi- 
ness In a scientific light. There Is too mnch of hap-hanard sowing and reap- 
ing and not enough of the thoughtful, careful attending to crops and stock. 

Now to the question, What kind of a horse does the fanner need? First, he 
must have one suited to the heavy labor of the farm; and second, he must 
have one which will bring blm most profit on the market Now In what 
horse may you find this combinatlonT In studying these two requirements, 
one must say the heavy draft animal. 

la this land of hilla, bad roads, rocks and heavy clay soil, the heavy draft 
Is the only horse by which the farmer can do his TTOrk wdl. On every 
hand the demand Is for heavy work. The farming machinery must be drawn 
over the hills, the crops must be transported to market over these samo 
hills, and often over a mud road, at the time of year when they are simply 
wretched, as is the case this spring. But the greater reason for the heavy 
draft horse being the one for the farmer Is the profit to be had out of him on 
the market 

It is very fortunate that he Is so valuable as a money-maker and at the 
same time the very animal the farmer needs for his work. The heavy draft 
colt with the proper care and attention, will at the tender age of two and one- 
half years, earn hie feed, do It easily, and at the same time not hinder hia 
tree and full development. Take the light draft horsea and at the same age 
require the same work, and you will not only find him not able for it, bat you 
will retard his growth and thereby ruin htm for the purpose he was in- 
tended. 

The price paid on the market for the heavy draft animal Is the point Uutt 
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«bpeclall7 IntereMi th« fftmur Kt this Unw. There wsa a time in tbe blstor; 
o( farmliiK In thia conotr irben tbe wheat crop wbb tbe great means ot proBl 
and Income to the tanner, but that Ume la past New conntries opening up 
Into tblB indnstiT, Improred methoda of aoirlng. harveetlDg; and tranapcTtlni 
tbe crop bave takes awar the profit In nUelnx wheat in tbe East. It Is titi 
that tbe bar crop has been a parinx one for the last lew years, but selling 
hay from the farm baa lis objections — robbing the farm of that whlcn ^n 
riches It Br feeding hay to profitable stock 70U will get tbe same incjmi 
from It, besides the manure with which jon mar replace tbe streneth that 
the crop took from tbe solL Tbe fact that tbe draft colt earns his Ilvins bo 
soon makes him InezpenslTe to the farmer, and tbe top prices received for 
bim make bim the most profitable for tbe farmer. The horse tbat Is bi^d 
for a special purpose Is tbe one that la in demand, and It only takes a visit 
to one of our many cities to learn what kind ot a horse Is In demand. The 
immense business of tbe breweries and transportation companies of tbe cities 
will have nothing else than tbe heaviest of draft horses. Tbe logging sad 
lumbering companies want nothing but the beet of the draft type and for 
export only the horses bred lor a special purpose are purchased. 

From thi? above statement at facts as to the demand for horses In tbU 
country, one can readily see that the heavy draft will command tbe highest 
prices. Tbe recognized draft breeds, such as Percheron, Clydesdale and 
Shires, bring anywhere from $100 to $2G0; those from two to three years oU 
readily sell for tlOO to |17B, and the fully matured will bring on oar home 
markets from fl50 to $ZSO. Take tbe ordinary horse, such as you ma> 
find all over tbe country drugging the market, and so far as expense ot ralB- 
Ing Is concerned. It would cost Just as much as to raise a well-bred heavr draft 
horse, but on our markets anywhere the heavy draft will bring on an averaen 
$75 more money. It may readily be seen from these facts and figures that 
tbe heavy draft horse is the one snltad to the farmer of this country. It Is 
estimated that tbe farmers and graziers of West Virginia lose annually the 
great sum of thrae million dollars by breeding, buying and grazing scrub 

Not long since I attended a public sale of personal property where a number 
of colts of light draft were sold. Tbe prices received did not pay for raislnj 
tbem. Let me call attention to another sale which Is freHh In your minda, 
when a prominent stock dealer and farmer of this county made a sale of tea 
bbavy draft horses tor the notable sum of $2,300. These horses were bought 
ot farmers who were shrewd enough to breed to pure-bred draft sires an I 
thereby reaped a profitable reward. Let me say Just here that the breeding 
of good lorees should bo bettor nndentood by our farmers. The dlllerent 
breeds and types of horses were not originated In a day or even a year, but 
hundreds of years. Improvement baa gone steadily on, until we now bate 
all breede highly Improved, It might be Interesting to note tbat all tegi*- 
tered thoroughbreds trace their pedigree back to tbe original Arabl<iji horse, 
which is noted in history. 

If the farmers would give more attention to this part of their work we 
would have a better class of horses and more profit would come from stock' 
raising and a great demand would be filled from our country. 

Of course, there are some farmers who naturally like to give their attention 
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to Other breeds, auch as Hacknere, thorougbbred, Btandard-bred coacb, etc 
These special-bred liorBes, when trained, bring tancy prices, but the average 
tBTToer has no time lor training, therefore the heav7 draft Is especiallr suited 
to his needs. 

The great means to educate the tarmere along the line of improving theii 
lands and stock are the Horse Shows, Agricultural Fairs and Farmer's' In- 
•tUutee, like the one we are now engaged io. 

F. A. Heatwoolb. 

A CRITICAL STUDY OF GBTTY3' METHOD OF GROWINa COW-PBAS 
FOE SILAGE PURPOSES. 

Mt. W. Qettys is a prominent and successful dairyman and farmer in Tek 
neseee. All of his conclusions are, therefore, based upon the conditions of at- 
moephere and soli which rule tn hla section of that State. He claims — 

1. That too much of pea vine silage may somewhat unfavorably affect the 
flavor of milk. 

2. That properly grown and matured pea vine, evenly mixed In the alio 
with an equal portion of corn and fed In connection with good hay or other 
provender, will produce milk and butter of firet-class quality. 

3. That of all tested varieties of peas the whippoorwiti la beat for silage. 
It grown In conjunction with corn. For In hfs climate It yields more grain 
«nd ripens Its vine more uniformly than the ranker growing running varieties; 
It damages the corn less and renders the harvesting leaa difflcult, as It con> 
fines Its growth In great measure to the corn row In which It Is seeded. 

4. Corn for this combination crop Is preferably a large Southern variety, 
drilled In rows four and one-half feet apart, with stalks at Intervals of from 
nine to sixteen Inches In the row. Planting time for corn, the middle of May; 
tor peas, during the first week in June, after the com is sis inches high, and 
mfter It has been cultivated once. One row of seed peas only is planted for 
each row of corn, and Is drilled as close to the corn as possible, permitting 
the use of the corn harvester and thereby lusurlng uniform distribution of 
corn and pea vine In the silo. Silo filling may be begun on or about Septem- 
ber Sth. Four mules are necessary In order to operate the corn harvester 
easily and expeditiously. The product is bound Into bundles, and causes no 
delay In passing it through the silage cutter. This work is in tact so rapid 
that two men In the sllo, four two-horse teams on a half-mile haul, and three 
loaders are essential In order to avoid delays. 

E. Silage thus made beeps well, Is relished by the cows, which eat of It forty 
pounds daily In two feeds. Four quarta of bran, two quarta of com meal and 
one pound of cotton seed meal la added each night and morning, and at noon 
» ration of corn stalks with dried pea vine grown thereon is given. 

6 No crop of field com intended for cribbing should be planted without 
the addition of seed peas in each hill; with the corn harvester to use in cut- 
ting up for shocking, and the corn husker and shredder for subsequent wort, 
the separation of ears and of the seed peas from each other and from the 
com and pea vine fodder, can be quickly and economically carried out 

To guard against mouldy fodder prior to husking, it is advisable to go 
through the field three days in advance of the harvester and make small 
■hocks which will give a dry nucleoa or centre to the main shock. To guard 
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against the moulding o( shredded (odder Id the mow, huaklns should be dft- 
layed unUl late in November or early In December; to prevent the moulding 
o( pea seed admixed with kemela of corn shattered Irom the cob by the placta- 
(ng rollera ot the hnaker, spread the grain on the gamer floor to dry lor a 
few days before sacking It. 

The first tests in Delaware of this method of cropping were made in 19D0 
by the late John Denniaon and by the writer. 

Mr. Dennison'B sltage com was planted early In May and seed of the Black 
pea were drilled along each com row. These rows were three feet sli la- 
ches apart; the soil was very rich and the com had too much start The 
peas stood well, biit few of them reached the corn ear, owing to the dense 
shade. The corn crop was very heavy, but the proportion of pea vine In It 
at harvest time was too small to be considered. 

The writer pastured one acre of rye until early In June. On the 10th of 
that month the ground was plowed and Early Bristol seed corn was drilled la 
rows three feet nine Indies apart. This variety of com matures within nine- 
ty days after planting. On June 23d the com plants were large enough to 
stanid cultivation and whippoorwill seed peas were drilled with the com 
planter along each corn row. This crop was cut for silage on September 
21st It yielded 16 tons IBO pounds per acre. The pea vines had grown wltlL 
the com which stood about eleven feet tall; all over the field the vine conld 
be seen above the tops of the corn tassels. The McCormick Com Harvester 
was used and did Its work in a thoroughly satisfactory manner, even when 
drawn by a pair of medium-weight horses. The silage cutter, however, was 
a small one, twenty-five tons per day of ten hours being the limit of its ca- 
pacity; hence the field work was not crowded. This harvester was set to 
make the smallest bundles possible. A number of these taken at random 
from loads at the cutter were weighed and found to average thirty-eight 
pounds each. These bundles were opened, the pea vine was cut away from 
the stalks and each was weighed separately. By this means it was found 
that the crop was made up of 24 per cent, of vine and 76 per cent, of com. 
Thip result was a surprise, for a Jarger proportion of vine was expected and 
desired. One bundle was found in which the vine foraied B6 per cent, and the 
corn 41 per cent.; this was, however, admitted to have been cut from a section 
of a row where the corn stood badly and the peas bad an abundance of sao- 
light and food. Very few ripe pods were found in this crop and the question 
has arisen as to the fitness of the whippoorwill variety for use with ninety 

The above noted crop of IG tons of com and peas per acre was raised upoB 
well-manured land. A second test was made upon a plot of four acres, from 
which a crop of crimson clover had been cut on May 23, 1900. This land was 
plowed on June 1st and as soon thereafter as nosslbie it was seeded to Barlr 
Bristol corn. The crop did not thrive for the corn root louse Infested thia 
field. On June 22 Whippoorwill peas were seeded along each corn row. Tlila 
field was cultivated frequently until the tassel developed on July 2Sth. Upon 
replanted com the peas grew to the tassel but upon the original stand, few 
vines were seen very much above the corn ear. This crop was cut on Sep- 
tember ISth and the total yield was 9 tons 1,26S pounds per acre. — Bulletin 
No. 55. 
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TURPENTINE FOR BLOAT. 

"We haTfl used, upon oar own stock and that or our neighbors, & remedy 
which liaa always given satisfactory results, and that Is spirits of turpen- 
tlncf" says a correspondent In Prairie Farmer. "The dose is from 1 to B 
common-sized tablespoonfuls, according to the age of the animal. It should 
bo mixed with altout sji equal quantity of milk or water; milk is preferable, 
as the turpentine Is oily and does not mix readily with water. The reasoo 
for diluting the turpentine Is that It is a little harsli and bums the anlmai'i 
throat it given clear. I have the utmost confidence In my remedy, so mucb 
so that If I can have the animals while they have 20 minutes of life lett I 
will insure them tor 20 cents. There is no disease about them! It is simply 
an accumulation of gas in the stomach and paunch, and these become so dis- 
tended that they crowd the lungB so tbey cannot expand and the animal drops 
dead for want of breath. If anything Is to be done for them It must be done 
before thay go down for they are practloally dead before they fall." 

A HOG LOUSE TRAP. 

A large oak post one an one-halt to two feet high Is set in the hog lot. A 
two-inch hole Is bored from the top down to within eight Inches of the 
ground. Holes are bored from the sides, tapping the vertical hole at the 
bottom. The holes are stopped up with pine plugs. The poet is nest 
wrapped with burlap, the vertical hole Is filled with kerosene, and plugged 
tightly to exclude all dirt The kerosene will seep out through the pine plugs 
and saturate the burlap bandage and the pigs will thus saturate them- 
selves with the kerosene, and the hog-lice Infesting them will be killed. — Up- 
to-Date. 

ROCKINGHAM INSTITUTE. 
CATILi: rEBDINQ. 

This is one of the necessary side lines to farming, and should commend It- 
self to every farmer who tries to grow two blades of grass instead ol one. 
It IB the means by which all forage can be converted into the best of manure. 
No other stock will make as general a clean up of all forage, hay and grain, 
and yield as good returns for same, as good cattle with good attention, and If 
tbe manure be well cared for the farm is i>elDg made more fertile thereby; and 
soil fertility Is the grave question that confronts every thinking tanner to- 
day, for surely if we' would have the farm feed us we must first teed the 
tarm. 

No man should attempt to feed cattle without first studying their needs 
and making preparation to supply them. In this work, like majiy others, 
there are many things that can be learned only by practical experience and 
the same watchfulness Is required that guarantees success in other lines ot 
work. 

Four things are essential to success In cattle feeding: First, good cattle; 
second, plenty good feed and water; third, a good feeder, and fourth, a proper 
place to teed. 
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Am to breeds <tf beef cattle, the Poland A'sgus stands first, he Is th« best 
of eaten, always ready for his feed, and will lay on more fat In leas time 
vltb same amount of feed than any otber known. He also shows a greater 
per cent of dressed meat, which makes him tbs best of sellers. 

The Short Horn makes enormous growth, but Is not as easily finished, 
and Is oKen Inclined to be too tall and course to sell to the best advantace. 

The Heretords are noted for their cli«e, compact frames and their inclina- 
tion to fatten at any age, but when put In yard on full feed will bolt their feed 
quicker and show weaker constitutions than either of the above breeds, while 
a cross with a Short Horn and Hereford Is preferable for a feeder to a full 
blood of either. 

Second. With cattle feeding com is king, yet to corn should be added an 
abundance of good clover and timothy liay and plenty of aborts and bran; tha 
more clover hay you have the less bran you will need. 

After corn Is dry enough to crib. It Is much cheaper to have miller 
grind than to try to make cattle grind It. 

A good teed may be had by mixing 2 bushels coh meal (ground ooarso), 
1 bushel bran and 1 bushel shorts, and a good healthy eteer weighing l.OJtf 
pounds win consume I peck of this mixture twice per day, with lota of good 
hay besides; but nothing definite can be given for the consumption of a 
steer, as that must be determined by the steer himself. Noon Is the beat 
time to feed fodder to stabled cattle; shredded Is beet, cattle get more good of 
it, what la not eaten makes better bedding and finer manure. Hay should be 
kept In reach at all times, for If you want cattle to fatten they must be kept 
full at all times, and don't expect them to do this on hay and shredded fodder 
alone — corn must be king. Cattle should have access to plenty of good clean 
water at all times. 

Third. The one who feeds the cattle should be regular at his place In 
all kinds of weather, study their individual wants and he ever ready to ad- 
minister to them. The wildest steer can often be tamed by quietly handing 
blm an ear of corn until be learns to know the feeder is bis best friend, and he 
will be the first to follow him. 

They should be fed by the same man at all tlm^, i( possible. The 
loud, rough, noisy man is as much out of place among a hunch of fattenlns 
cattle as a political leader in a church choir. 

Fourth. A proper place to feed Is very neceeaary, for you may have good 
eattle, plenty good feed and an excellent feeder, but If your cattle are compelled 
to stand In the mud knee deep and eat their feed, having no shelter or dry 
place to lay down they will certainly not yield good returns for teed. Oftett 
do we see men feeding same amount of feed, and the man who carefully shel- 
ters his cattle gets twice the Increase In weight over the one who does not 
shelter. 

If you can't stable, shed your cattle; a lot ol dehorned cattle will feed In a 
very small place, in shed, and cattle should be dehorned that are to be fed. 
It Is said that cattle shrink but little from dehorning, but always try and get 
the other (ellow to dehorn them before you get them. 

To get the best results from feeding cattle, treat your cattle as you would 
your honored guest; snrely you would not think of feasting them three timea 
m day and then giving them an uncomfortable bed. 
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Dont do your cattle that wv; they wUI •how u nrnch appreciation ol » 
good dry bed as your suesU, and yl«ld tar better ntonu. 

To feed well takes lota o( work, bat It 1b alwan the extra labor that pays ■ 
best Young man. If you would have that old farm bloasom as the Toae, 
feed cattle, for by bo doing yon will gat good prlcsB for all your farm producta, 
and If you carefully husband your manure you wUl have an abundance of farm 
producta. In the last ten years clover hay has brought far more when mark- 
eted through the well-bred steer than when marketed by the hay dealer and 
the farm Is In far better shape to produce when marketed In this way than 
when all farm products are shlpped- 

Remember, wben you raise big cropa by heavy arollcatlons of commercial 
fertilizer and selling all crops yon Imporerlsh the boII; while with con- 
tinual application ol good manure, yon greatly Increase saJd fertility, or In 
other words have greatly increased yonr capital stock and also Increased Its 
earning capacity, for surely It Is leas labor and expense to harvest 30 bushels 
of wheat from one than two acres. W. C. HoovsK. 

Timber vl lie, Va. 

ECONOMY AND PROFIT IN FEBDINQ STOCK. 
To get all of the profit out of his feed, the farmer Is compelled to feed intel- 
ligently. A great amount of profit la often lost by the farmer by feeding 
contrary to Nature's laws. 'There are some constituents in feed that Nature 
made to mabe blood, muscle, bone and growth In animals, and there are other 
constituents that Nature made to make heat, give energy and lay on fat In 
animals. The animal cannot make blood, muscle and bone 3nt of the carbo- 
hydrates, neither can It make fat, heat and energy out of protein — no more so 
than a plant can make potash out of nitrogen. TheM Important facts are 
not understood by many larmerB; this article is made as plain and simple 
as possible In the hope of aiding them in studying this snldect. In the report 
for last year a colored feeding chart was given, giving the analyses of soms 
of the usual feeds grown In this State, showing the dlOerent constituents 
In the feeds by colors. There are no feeds composed exactly of the same 
amount of protein, carbohydrates and fat; all feeds contain these constituents, 
but In different proportions, so when the feeder ascertains what bis feeds are 
composed of and what each constituent Is Intended for by Nature, the nest 
tact the intelligent feeder desires to know Is how mudt of these dlflerent 
constituents are digestible by the animal and how much is required. Ex- 
periments have shown that the animal can digest more of the protein (the 
blood, muscle and bone and mltk makers) and the carbohydrates and fat (the 
heat, energy and fat makers) In some feeds than In others. A table is given 
showing the number of pounds of each of these constituents that is digestible 
in each 100 ponnds of feed. The value of a feed depends upon the amount 
of digestible protein, carbohydrates and fat it contains. So the farmer is 
concerned mainly in only two kinds of feed — the musole-formlng feeds, such 
as wheat, bran, or gluten feed, cotton seed meal, oats and clover hay, pea 
hay, etc., which Is most profitably ted largely to young and growing stock 
and for the production of milk; the carbohydrates, the fat-making feed, such 
as com, timothy hay, corn fodder, potatoes and any starchy feed, are the 
fat-makera. 
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Table showing tbe nnmbeT of ponndB of digestible protein tmd carbo- 



hydrates In each 100 ponndii of the following feeds: 



NAME OF PEED. 



Concentrates — 

Com, all analfBes 

Com and cob meal 

Wheat bran 

Whestehorts 

Wheat middlings 

Wheat screenings. 

Rye 

Rye BhortB 

Oats 

Oat meal 

Oat feed or dhorts 

Sorghum seed 

Broom corn seed 

Millet 

Linseed meal, old process. 
Linseed meal, new process. 

Cotton seed 

Cotton seed meal 

Cotton seed hulls 

Sunflower seed cakes 

Peanut meal 

Soja (Soy) bean 

Cowpea 

Ronghage — 

Fodder com, green , 

Fodder com, field cored. . , 
Com stover, fleld cured. . - . 

Fresh Grass- 
Pasture graBsea , 

TimothT', different Btagai. . 
Orchard grass, in bloom. . . 
RoJtop, in bloom 

YetOi. . /^'/^".'.'.'.'. .'.'.'.'.'. 

Hay- 
Timothy 

Orchard grass 

Kedtop 

Soja bean hay. . .' 

Oat hay 

Marsh or Hwamp hay 

Crabgrass hay. 

Bermuda grass hay 

Johnson grass 
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NAME OF FEED. 



Straw- 
Wheat 

Bye 

Oat 

Wheat chaff 

Oalchaff 

Green Legumes — 
Red clover, difierent stages . . 

Alsike, in bloom 

CrlmaoD clover 

Alfalfa 

Cowpea 

Soja bean 

Legume, Hay and Straw- 
Red clover, medium 

Bed clover, mammoth 

Alsike clover 

Crimson clover 

JapaD clover 

Peanut hay 

Alfalfa 

Cowpea 

Soja b an straw 

Peavine straw 

Vetch hay 

Silage- 
Clover , 

Sorghnm 

Alfalfa 

Cowpea vine 

Soja bean 

Roots and Tubers — 
Potatoes f sweet) 

Beet, engSki 

Heet, mangel 

Flat turnip 

Ruta baga 

Artichoke 

Uiscel Ian ecus — 

Cabbage 

Sugar beet leaves 

Pumpkin, field 

Pumpkin, garden 

Cow's milk 

Skim milk, gravity 

Buttermilk 

Whey 



SS 



IB 4 


1.8 


34.9 


8.a 


84 7 


B S 




6.7 


MH.H 


H.4 


M 4 


10.6 


8«.0 


7.8 


Ha, 4 


6,7 


91 R 


11 


8S.3 


10.8 
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USS OP TASLE. 



It has been found by practice and experiments, thai an animal of 1,000 
pounds live weight will require a certain amount ol protein, carbohydrates 
and fat, In order to do a certain amount of work. TbiB work may be actual 
labor, patting on tat or giving milk. Then the more work the animal Is 
required to do, the more food it will require, Just as a large crop requires 
plenty of plant food to produce it. The table below gives the feeding stand- 
ards for different animals. The standards as given are not absolutely correct, 
but they serve as guides. The reason why they are not absolutely correct is 
tlutt some animals will make better use ol the food given them than others 
of like weight; In other words, they may have the power of digesting more 
of a given amount of food than other animals. Breed has nothing to do witbi 
the ability of an animal to digest food. 



1. Fattening Cattle- 
First period 

Second period 

Third period , 

2. Milch (. owe, when yielding daily 

ll.Olba. of milt 

16.8 lbs. of milk 

aS.OibB. of milk 

37.5 lbs. of milk 

8. Sheep- 
Coarse wool 

Fine wool 

4. HorseB- 

Light work 

Heavy work 

5. Urood HOWS 

6. Fattening Swine — 

First period 

Second period 

Third period 

7. Growing Fattening.Swine^ 
Age2-8mo. 50 lbs 

8-5mo lOOlba 

6-6mo.l601b8 

&-8mo.2001bs 

9-13 mo. 800 lbs 



Now, in the standard we say that a milch cow of 1,000 pounds live weight, 
giving 22 pounds of milk per day, will require 2S pounds of dry matter con- 
taining 2.5 pounds of digestible protein, 13.0 pounds of digestible carboby- 



Per day per lOlX) lbs. liv e weight 



Digestible Nutrients. 



is 



IS.O 
U.G 
15.0 



■C.2 

U 
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dratea ajid O.e pounda of tat eocb 24 houra. In order to get the proper amounts 
ot each. It la neceeaarr to bare a comblnatton ot foods. Ton notice that the 
standard calls for 29 pounds of dry matter; thla is necessary In order to Insure 
sufficient bulk to the ration. The cow will not make the best use of the food . 
if it Is all supplied In a concentrated form. 

In order ttiat we may have a clear Idea of the conatmctlon of rations, let 
us suppose we want to construct a ration for the cow mentioned above. We 
will'take some of the common feeding atuffa — say com silage, bran, cotton 
seed meal, corn meal and hulls. We will take aa a trial ration com sila^, 
30 pounds; bran, 6 pounds; cottonseed meal, 3 pounds, and com meal, 4 
pounds. Looking these up in the table, we find that com silage contains 20.9 
per cenL of dry matter; then In the 30 pounds of silage we will hare 6.27 
pounds ot dry matter. We find that It contains 0.9 per cent, of protein; then 
In tbe 30 pounds we will have 0.27 pounds of protein. We find that it contains 
13.3 per cent, of carbohydrates; In the 30 pounds then tbere will be 3.39 
pounds of digestible carbohydrates, and aince com allage contains 0.7 per 
cent, of fat, tbere will be 0.21 pounda of tat in the 30 pounds. It we work all 
of tbem out in tbis way, and pnt tbem down in tabular form, we will have 
the following as a trial ration: 

Pounds of Pounds of Pounds of Pounds of 
Kind of Feed. Wt. Dry Mat. Protein. Carbot'es. Fat. 



Com silage 30 8.37 

Bran 6 6.29 

Cotton seed meal 3 8.75 

Commeal i 8.56 



o.ai 

0.16 

0.37 
0.09 



Total.. 
Comparing this with tbe standard, we find: 

Pounds of Ponnda of Pounds of Pounds ot 

Standard . . 
Proposed n 

Difference. . 

Thus we aee that we need about 11 pounds of dry matter. 4.08 pounds of 
digestible carbohydrates, and a very small amount ot protein to bring the 
ration up to tbe standard, but we have 0.S3 ponnda of tat too much. We will 
not bother about tbls excess of fat, as tbe carbohydrates are etill too low. In 
order to bring the ration up to the standard, we will try 12 pounda of bolls. 
Adding this to the proposed ration, we have: 

Pounds ot Pounds of Pounds of Ponnds of 

Dry Mat, Protein. Carbot'es. Fat. 

Proposed ration 17.87 3.45 8.92 0.83 

C. S. hulls, 13 lbs 10.67 0.04 3.97 0.20 

Total 28-54 2,49 13.89 1.08 
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This brings the ration Bufflciently near the standard tor all practical 
purposes. As aald above, the atandard la nothing more tlian a guide. You 
may find from experience that your animals will do better on slightly more 
protein than is given in the standard. Experience should be combined with 
the use of the standard. 

Remember that the above ration is lor an animal of 1,000 pounds live 
weight. If your animal Is larger or smaller, vary the amount of the ration 
to suit the size. Judgment must be exercised in selecting the kinds of food 
to use; for example, cotton seed meal should not be used to supply protein to 
young calves or pigs. 

In feeding dairy cows, it is well to have a variety of food, so that tie 
cows will not tire of any one kind. The object in feeding the dairy cow or 
the fattening steer la to convert the raw product of the [ai-m Into milk and 
butter or beet. It takes a certain amount of food to keep up the body. This 
must be supplied before any milk or fat can be made. All over and above 
what the animal requires to maintain the body Is converted Into profit to the 
feeder. It is evident then that the more you can get the animal to eat and 
digest, the greater profit It will return. 

The palatabillty of the food should be taken Into consideration. It makes 
no difference how high a feeding value a plant may have. If it Is not palatable. 
A very small amount of food that an animal is fond of mixed with other food 
of which she la not fond, will sometlmea make the whole more palatable. 
For example, a little green rye mixed with the other food In the spring will 
make the food more palatable. — Bouth Carolina Bulletin, No. ST. 

HOG-EAISINO IN NOTTOWAY COUNTY, VA., FOR PROFIT. 

The old custom of ralaing hoga In Virginia, feeding nothing but corn, was 
costly meat to the farmer, especially where land Is thin. By trying peas, 
wheat, artichokes and clover I find meat can be raised very cheaply. I sow 
peea and sugar cane In May; these 1 let begin to ripen, which will be In 
August. The hogs are then turned into the field. This will last them until 
November, or, perhaps, December. They are next turned on artichokes; they 
will do well on these until April, with the addition of a small amount of grain. 
From this they are turned on clover; then about the flrat of June they are put 
on wheat, which will last until peas come again. By this rotation of cropa, It 
will cheapen the meat-production of our State. Turnips, for winter, with the 
artichokes, will be a great help, I am confident meat can be raised, In this 
way. from two to three cents per pound. T. 0. Sandy. 

BurkevlUe, Va. 

LIVE STOCK RECEIPTS. 

Live atock received at the Stock' Yard, city of Richmond, during the last 
twelve months from October, 1901, to October, 1902: 

Cattle, 19,819; calvea, 4,146; sheep, 19,893; bogs, 23,321; horses, 6,000; 
mules, 4,000. 

Received at city of Norfolk, Va., Stock-Yards: 

Cattle, 3,543; calves, 1,166; sheep, 4,226; hogs, 1.330; horaes, 10,841; mules, 
6,030; goats, 89. 
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THAT WKANLING COLT. 



Once more we plead tor that weanling colt. It has lived fiiK all summer, 
homesick at times, wondering why Ita mother did not come In to appease Its 
hunger, wondering as it looked out of the stable door when the (oiks would 
be home from church or from town. It has heen weaned now and In many 
cases has come to the conclosion that it baa fallen on hard lines. It haa 
become pessimistic, dyspeptic, with the hair turning the wrong way. It Is 
not doing so badly as yet because It has plenty o( grass. It It baa to forage 
for a living In the corn stalk field this winter, or ie fed on bay alone, it will 
be a ruined colt, never realizing its possibilities. 

That colt needs some grain, not com, mind you; or at least not much 
com till the weather gets cold; but It needs some of that bleached oats that 
you have in the bam, not spoiled oats, not moldy oats, but sound, even If dis- 
colored oats, for which the dealer will offer you fifteen to twenty cents a 
bushel. That colt will give you more than the dealer can possibly give yon. 
Let it be eaten from the ground If possible, not from the rack. Why should 
you fill its eyes with timothy seed, of which there Is so much In timothy hay 
this winter, or fill its lungs with dust? Let It eat naturally. Don't shut It up 
In the stable as you would a milk cow or even a calf. The colt was made to 
live out of doors and to exercise. Tou can't develop It properly In any other 
way. Qlve it plenty of oate and clover bay, blue grass pasture If you can, 
and it will be worth money to yon some day. Fail to furnish It feed suitable 
for it, and you will not make profit enough from that colt to pay for a year's 
subscription to Wallace's Farmer. 

SHHBP IN THE GREAT DISMAL SWAMP. 

A few years ago, the land on which the flock of sheep Is so quietly feeding 
was a part of the " Great Dismal Swamp." It was covered with " reeds," 
water ajid heavy timber. It was as swampy a tract of land as the most 
swampy portion of the swamp at present. 

The present owner cleared, drained and redeemed this land — 3,000 acres 
of It — and it is now very prodnctive, and so dry that sheep thrive remarkably 
well on It. The flock was photographed the week before Christmas, 1901, 
and consists of about 300 ewes, grade Shropshlrea, and ten registered Sbrop- 
Bblre bucks. 

There was not a sick, lame or lazy sheep In the flock. To start this 
flock the owner bought scrub ewea from North Carolina at 75 cents to |1 per 
head, and using registered sires has graded up, until hia flock at present 
grades blgh. 

The ewes will average four years old, and he raises a certain number 
of choice ewe lambs each year, and is steadily Increasing his flock. The early 
Iambs sell for $4.50 to f5.00 per head, the wool from 20 to 22 cents per pound, 
and the mutton carcass also brings a good fair price on this market. 

To date — Christmas week — the sheep have had no feed from hand what- 
ever. During the ensuing sixty days the old sheep will get a feed of turnips 
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occMlonally and whole com lodder, etalk, blade, shuck and all. The lambs 
will get a little grounii reed^corn and oats ground together. 

The cost of caring for or herding his sheep Is about feO.OO per year, 
no Bpeclal attention being paid to them excepting during the lambing season. 
No trouble with doge, and no dlseaee among the sheep. 

The flock was as easily handled as any herd of old milk cows, perfectly 
docile, and easily rounded up In any part of the Seld. In the photo the flock 
is grazing upon timothy Bod, which had been mowed twice during the past 
sommer. The stacks in the background Is the last cutting. 

It was a moat Interesting sight on this beautiful, crisp, sunny December 
morning to see the flock grming easily and contentedly on thia timothy sod, 
on what was, but a tew years ago, a portion of the great "Dismal Swamp." 
The flock was literally and truly as "full as a tick." The cost to keep a sbeep 
In Norfolk county is reduced to the minimum, and the proflte are certainly 
at a maximum, and still tbis seaport city is receiving annually from Chicago 
tens of thousands of carcasses at mutton and lamb. 

It is a mistaken idea that sheep will not do well on the low lands 
(Downs) near the sea. They do well in England on such lands, and do well 
In other countries. Our Norfolk county farmer la demonstrating the fact 
that the Shropahire Downs do well here. He bas been raising sheep tor 
aeTeral years and has passed the experimental stage of the business. 

The sheep is one of the farmers' very best friends. It Is the animal 
"wltb the golden hoof" and "never dies In debt to Its owner." 

We have room within a circle twenty-five miles around Norfolk, tor many 
thousands of sheep, and our farmers and landowners should have the benefit 
of these quiet, profltable Improvers ot the soil. 

TO CAUSE MANE AND TAIL TO GROW. 
To cause a horse's mane and tail to grow, wash in medium salt water fre- 
quently. 
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SOIL IMPROVEMENT. 



THE CHEAPEST WAT THE FARMER CAN MAKE HIS OWN 
NITROGEN. A VALUABLE ARTICLE. 

son. IN0CUU.TIOK roB leodmlnoitb plakib. 

Of Uio three elements going to make up the yalae ol fertlHiers, nitrogen 
U b7 far the moat expensive. While thia element is abundant In nature, 
forming; four-Bfths ol the atmosphere, It Is only under certain rare conditiona 
that this uncomblned nitrogen becomea available for plant growth. It has 
long been known that legumlnona plants, such as clover, alfalfa, and cowpeas 
are unusually rich In nitrogen, and increase the nitrogen content of the soils 
on which they grow. This was not explained until science brought out the 
fact that this family of plants is able to obtain nitrogen from the air. It 
hae been found that the power of securing free nitrogen exists only when 
amall nodnles or tubercles containing bacteria are found on the roots. It 
is now generally believed that these bacteria draw their nitrogen from the 
air and convert it into forms which can be utilized by the plants on which 
the nodules grow. 

In growing these renovating crops for improving the soil it is important 
to know whether the nodules are formed upon the roots. If they are not 
there, the greater benefit from growing such crops is lost, and the soil makes 
no actual gain in nitrogen. Where a crop Ilka clover has been grown at 
Intervals for a series of years. It is probable that the soil will contain the 
proper bacteria for forming tubercles. It has been found, however, that the 
bacteria growing upon the roots of one legume, aa clover, may not grow upon 
the roots of another genua, as the cowpea. Therefore, where the nodules are 
not formed, as Is very probable with leguminous plants new to the section 
where planted. It Is advisable In seeding the plants to also sow their proper 
Inoculating bacteria. The absence of root tubercles will probably account 
for the reported failures of leguminous crops in many sections. 

A recent report states that the soy bean has been grown at the Kansas 
Station since 1890. Only recently, however, have tubercles formed upon the 
roots, and this was brought abont by artificial means. Inoculated soil was 
obtained from a soy bean field at the Massachusetts Station, and by scattering 
It over the Kansas land, plants with tubercles were grown, producing an 
Increased yield and a higher percentage of nitrogen. Several methods of 
Inoculating were tried. The aeeds were thoroughly wetted In a bag sus- 
pended In water. Into which the Massachusetts soil had been stirred. Again, 
the dry soil was sown broadcast over the fields, and in other cases was drilled 
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with tbe Beed. The best results were obtained by sowing Inoculated soil Id 
the drills. The method of eecurlng inoculated soil and of Inoculating a Seld 
Is described as followa: In a EOfrfoot row Incorporate 100 poonds of Inocu- 
lated sou with the seed at the time of sowing. After harreBtlne; the crop 
take up the soil in the row to a depth of t to 6 Inches, spread on boards In 
the shade until dry, and sach. When planting a field to soy beans afply tbis 
soil with the seed by means of a ferUllzer attachment to the grain drill. 
* The Alabama Station has experimented with commercial Inoculating 
material (Nitragis) and Inoculated soil on a variety of crops, but especially 
with hairy vetch and crimson clover as winter-cover crops. It was found 
that while vetch and clover during the first year develiqted only a few tuber- 
cles on the station soil and made poor growth or failed entirely, they were 
after a few years of continuous growth abundantly supplied with them and 
made good growth. However, It would seem hardly profitable to wait for 
the slow action of natural Inoculation when the desired result can be easily 
and quickly accomplished by arti^clal meana. Where there is a small patch 
of clover, vetch, or peas, bearing root nodules, a field of a similar crop may 
be readily inoculated by using soil from the former. At the Alabama Station 
the crops were Inoculated by applying soil from old fields, and by dipplns 
the seed previous to sowing In water into which had been stirred soil from 
an old garden. Artificial cultures (Nitragin) were also used, but their coat, 
together with liability to deteriorate, are believed to preclude their use In 
general farm practice. 

In the experiments with hairy vetch grown on a soil for the first time, 
one lot of seed was dipped into a water solution of earth from an old garden 
spot, where vetch had grown, and anotlier was sown without treatment. Tbe 
inoculated plants had large clusters of tubercles on the roots and produced 
2.540 pounds of cured hay per acre. The unlnoculated plants had no tubercles 
on tbe roots and produced 232 pounds per acre. The eoU of the inoc- 
ulated plant, besides producing the larger crop, was left In much better me- 
chanical condition. In a crop of crimson clover, seed inoculated with Nitragin 
produced an average of 4,057 pounds; not inoculated, 761 pounds per acre 
Not only was the total amount of forage increased In the above instances, 
but there was a larger percentage of nitrogen In the Inoculated plants. 
The total amounts of nitrogen contained per acre in the crops were 
as follows: Hairy vetch — Inoculated, 105.5 pounds, worth (15; not Inoculated, 
7 pounds, worth 75 cents. Crimson clover — Inoculated, 143.7 pounds, wortb 
(21; not inoculated, 4.3 pounds, worth BO cents. To buy this nitrogen In com- 
mercial fertilizer would cost 15 cents per pound. 

In earlier eiperlmenta at this station the average increase in -weight 
of the Inoculated plants, after thorough drying, was, with hairy vetch,- 89 
per cent; Canada field peas, 138 per cent; crimson clover (young plants), 
146 per cent. In a soil which had not borne leguminous plants for many 
years, some tubercles developed on hairy vetch, Canada field peas, crimson 
clover, lupines, eowpeaa, and Japan clover {Lespedeza striata). Yet, even 
on this soil the increase in weight of plants by inoculation was with hatry 
vetch 38 per cent; Canada field peas. 58 per cent, and crimson clover, 79 
per cent. 
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In experiments with hairy vetch at the Mlselsalppl Station the yield was 
Increased 64.6 per cent by scattering Inoculated soil In the drills with the 
seed, and 34 per cent by soaking the seed In water containing the tubercle 
germs. The amount ot nitrogen was also considerably Increased by inocula- 
tion. The Inoculated soil used was obtained from a Held bearing hairy vetch 
which had an abundance or nodules. As regards methods of inoculation, 
the Mlsaisaippl Station makes the following statements: 

There are at least three methods ot inoculating soil with these germs. 
One method Is to find a field on which a crop ot vetch, peas, or clover has ■ 
grown, on the roots of which an abundance ot nodules was developed. In 
such a case one may be sure that the soil of the old vetch or clover field is 
full of germs that escaped from the nodules when tbey decayed. Then draw 
dirt from this field, about 1 ton to the acre, and scatter as evenly as possible 
over the one to be Inoculated. It should then be quickly harrowed In, espec- 
ially If it Is a hot, clear day, because sunshine kills the germa. The dirt 
should be tahen preferably from 2 to 3 inches below Vbe surface. A second 
method is to obtain some earth from an old Inoculated vetch or clover field, 
put it in a vessel, and pour water on it. Then atlr thoroughly, allow It to 
settle, and use this water to thoroughly wet the seeds to be sown. The water 
thus obtained Is Cull of germa from the soil, which will stick to the seeds 
as they dry. Here again we should use care and not dry the seeds In the 
sunlight. This [seems to be] the most economical way of inoculating a field. 
It Is not a difficult matter to spread out a. bushel or two of clover or vetch 
seed on an old cloth or tight floor, and sprinkle with plenty ot the muddy 
germ water. The seeds may be left right there until they dry, If they are 
in the shade, and then are ready to sow. A third method Is to buy a material 
known as Nltragln. This is simply a gelatinous substauce full of the germs 
one wishes to use. It Is made in Germany, and consequently in the trip 
across the ocean and then to us It is very liable to ferment and spoil. 

Even If the Nitragin can be obtained In good condition its cost renders 
Its use of doubtful economy, as already stated. 

In using Inoculated soil It should be borne In mind that while exper- 
iments have shown that the germs from one plant will inoculate very closely 
related plants, and even In some cases those distantly related, the best results 
will probably be obtained by using germs from the same species of plant 
as that which it Is proposed to inoculate. * 

It Is important to bear in mind that soli inoculation (or leguminous 
plants Is most valuable for poor soils deficient In nitrogen, and Is not likely 
to prove profitable on soils ahvmdantly supplied with available nitrogen. 
In experiments at the North Dakota Station with peas and red clover grown 
on pure sand, and on a garden soil rich In nitrogen, it was found that Inocu- 
lation with Nltragfn resulted in a largely Increased yield in case of the sand, 
but produced little increase on the garden soil. — U. S. Department Bulletin, 
121. ' 

HALL OUT THE MANURE. 

One of the distinguishing marks of a good farmer Is that he keeps his 
yards clean. No great accumulation of manure Is to be found any season 
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of the year, eicept, p«rbaps, in the early Bpring. He understands that the 
longer the manure ataads la his barnyard the less valve It has; that the 
toss Is not so much through leaching as through chemical action going on 
In the pile, by which ammonia Is deTeloped and the nitrogen, which la the 
most valuable constituent of manure, thereby escapee Into the air; tliat the 
mineral elements are also leached out, and if the manure stands in the yard 
six months during the summer season it has lost half Its value. Therefore, 
the proper place for manure is not In the yard, but In the fleld. The loss 
there Is inconsiderable, not worth counting upon. In fact, when spread upoD 
the fleld, fermentation cannot take place, and any leaching there maybe goes 
directly Into the soil where it belongs. 

There are few farms on which It is necessary to ask the question where 
this manure can he placed. Anywhere, rather than leave It In the barnyard 
Preferably, It should be placed on the pastures and on these on the highest 
parts or on the thinnest places. There is no use putting manure In an un 
drained slough. If pirt on the highest parts, any teachings there maybe will 
tend to go to the lower parts fast enough. 

P^rmers cannot drop rushing work, such as harvesting, threshing;, com 
cutting or com planting, to haul out manure. There are off days and slact 
times when the manure can he hauled out with little or no Interference with 
the regular work of the farm. The Important thing Is to keep It out, to 
understand why it should lie kept out, namely, because the worst place ol 
all for It is in the yard; the best place is In the pasture fleld, but any place 
la t>etter than to leave it where It is. There will be enough manure aceumn- 
late in the yards this winter: therefore, clean it out now before the ground 
freezes, whenever there is an off time. | 

A good deal of the effect of manure Is wasted If the spreader Is not used. I 
Few farmers realize this. By not using a spreader they put on more manure 
than Is necessary; they do not get it on evenly enough. Half of the manure 
evenly spread is equal In value to the whole of it spread In the very best 
method possible without the use of the spreader, A spreader costs money. 
but it pays. It will double the value of the manure on almost any farm. Get a 
spreader, If you possibly can, but it you can't, keep out the manure anywa;. i 

THE DIGESTION OF MANURE. I 

Many farmers In applying manure to their land do not stop to think | 
that before this manure can be utilized it must be digested. Digestion Is Just 
as essential to plants as to animals; In (act, plants receive their food In a 
more thoroughly digested way than do even animals themselves. 

Nothing grows on the railway track, or highway, covered with burnt 
clay. This clay may have heat and moisture, may have In it all the essential 
elements of fertility, and yet no plant will grow on it because it la dead soil. 
It is dead soil. because there is no germ life In It. and there is no germ life I 
In it because there Is no decaying vegetable matter of any kind on which 
germs can feed. These germs are so exceedingly minute that they can be I 
observed only by the most powerful microscopes. A drop ot water may con 
tain whole regiments of them, varying in size from one twenty-flvft-hundredtli 
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to one twenty-five- thousandth oE an Inch In length. A handful of dirt from 
any field containing vegetable matter will have millions on millions ol them. 

A plant can tahe its nourishment only In a liquid form and the elements 
of fertility must, therefore, be In the form of a very thin solution In water 
which can pass through the substance of the minute cells which we call hair 
roots. It will, therefore, be easily seen how thorough the digestion must be. 

There are three different kinds of these minute germs which deal with 
the nitrogen In manure, roots, or other decaying vegetable matter. The first 
produces ammonia In the soli, precisely the same thing, only In a very diluted 
form, which escapes from the pil^ of decaying horse manure or that is so 
rank fn the sheep bam. Another class combines this ammonia with the oxy- 
gen of the air, and forms what Is called nitrous add, which, in combination 
■with earthy matters. Conns a salt called nitrite. A third class of these germs 
converts these nitrites Into nitrates, which Is the only form In which the 
plant can use nitrogen. This is soluble and can be easily washed out; hence, 
the necessity of having the soil as full as possible of growing plants so as 
to prevent the waste of nitrates by heavy rains. 

All this may seem too sclentiflc for the ordinary reader, who will ask: 
"What have I to do In this business?" We answer him briefly: Drain your 
wet lands, aerate the land thoroughly by tillage, and give it thorough cul- 
tivation. Why? Because these germs require darkness, moisture, air and 
heat. They are not active under 40 degrees Fahrenheit; they are most active 
about 98 or 99, and they cease to be active after the temperature reaches over 
100. Therefore, the beet thing you can do is to attr your ground as early in 
the spring as possible, and thus warm it up. By stirring frequently we re- 
distribute these germs and bring them Into contact with a continual supply 
of fresh food, and at the same time preserve the moisture without which they 
cannot thrive. 

When the scientist, after all his pains, gets down to the bottom of things, 
he furnishes a reason why the farmer should do good farming along the lines 
which the experience of farmers of all ages have found to be correct. The 
scientist cannot tell us when and how to do things, but he can tdll us why, 
and having told us why, we can easily find out for ourselves how and when. — 
Exciumoe. 

THE VALUE OF HXTMUS. 
Some experiments In determining the value of humus on soils hare been 
made recently which tend to show that land well supplied with organic mat- 
ter, humus and nitrates, will help the plants to resist drought better than any 
others. A field of wheat, oats and vetch was planted, and as different parts 
of tbe field were furnished with varying quantities of humus the growth of 
the plants soon exhibited a patchy appearance. Where the humus was plen- 
tiful, the grains were thicker, heavier and much darker In green, showing 
sturdy vigor, and when dry weather appeared they were scarcely affected by 
IL But for that matter, any observing farmer has noticed the value of humus 
on their fields. Take as illustration the patches in the field where a pile of 
manure has been kept. They will for two seasons produce plants much larger 
and thriftier than elsewhere. Likewise, under com stacks or grain stacks, 
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tbe soil Is enriched b; the waste from the stacks, and the ebade has a 
lated nitrates there. When the field le planted, these places will always be 
richer In growth than the general field, demonstrating the simple law that 
the more humuB we can accumulate in the soil the heavier will tbe yield be 
per acre. Taking such leasonfl to heart, a. thrifty farmer could soon make his 
whole field produce from ten to thirty per cent, more o( crops. 

New York. Prof. S. N. I>ott. 

FARM YARD MANURE— PARAGRAPHS FROM MY NOTE BOOK, 
rrs couuERCiAi. t4lub — its ettect on soils — its waste prom exposubb — now 

TO PRESBBVB IT HOW TO APPLY, ETC. 

Manure that has been given good care, i. e.. liept from leaching or over- 
heating In the pile, will contain fertilizing ingredients to the Value of about 
$2.75 per ton tor horse manure, J2.25 for cow manure, $4.25 for sheep maaure, I 
and $3.18 for hog manure. 

Each 1,000 pounds weight of horse produces 5.2 cents' worth of manure 
per day; each 1,000 pounds of cows, 8.2 cents' worth of manure; each l.OOO 
pounds of sheep, 10.6 cents' worth; and each 1,000 pounds of hogs, 4.7 cents' 
worth ot manure per day. This Includes both liquid and solid. 

These values are based on the price ot equal quantities of fertilizers In 
tbe commercial form. But this valuation la not the total actual value of 
stal)le manure. Far more valuable arc Its bioloKical and physical effects on 
the soil. Manure loosens, sweetens and fines the soil, and produces condi- 
tions favorable for the development ot the nitrifying organisms, which fis 
in soluble form the free nitrogen ot the air by tbe aid ot leguminous plants. | 

The ammonia which we so often see and smell escaping contains over | 
eighty per cent, of nitrogen, the most costly element ot commercial ferti- 
lizers. To prevent the escape ot ammonia from the manure heaps and stables, 
sprinkle them over every day with gypsum (land plaster). But gypsum can- 
not act freely In fixing this ammonia unless there be a sufflcient amount of 
moisture present in the manure. 'Horse manure Is very dry, and for this 
reason it Is often used In cow stables as an absorbent, becoming mixed with 
the cow manure, which Is very wet. It is sometimes neeeasary to add water 
to the horse manure heap and tramp it down firmly to effect a complete 
abatement in tbe escape ot ammonia. 

We must not misconstrue these statements and get the idea that manure 
left exposed to the weather wilt be benefited thereby; for after the manure ' 
becomes saturated, and water begins to leach away, carrying with it plant 
food, an equal. It not greater loss is effected by overdoing the matter. 

It rests with the Judgment of the man to "do the right thing at the right 
time in the right way." In some parts ot the country manure will dry up 
when left out of doors; In others It will leach away. | 

If coarse manure Is applied late In the spring and plowed under, the i 
result will be that the soil will be very porous and will dry out readily. I 
Should a dry season set In, the manure will become dry and will not decay. 
Owing to the dryness ot the soil alone, a crop on this ground would be a 
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failure. Coarse manures should be plowed under In the fall or early spring, 
so that It will become fined and decayed before dry weather. I( it is necessary 
to apply it late In the spring, apply to the eurlace and harrow fn. 

Corn likes a loose, warm soil. One of the best -places, th'erelore, to use 
coarse, green manure early In spring is on the corn land. Spread it on the 
surface and plow ft under. The manure in decaying throws off heat, and the 
coru Bends its roots deep into the soil. 

We should be careful and not plow under fresh manure on the potato 
ground. It may be plowed under the fail before, and then It will be well 
rotted when it la time to plant in the spring. When it must be applied In 
the spring, use it as a top dressing only. In this way we can. to some extent. 
avoid scabby potatoes.— J^arm Journal. 

THB IMPORTANCE OF CROP ROTATION. 

A series of rotations has been carried on for flfteen years at the Missouri 
and Indiana stations. At the Missouri Station relatively large yields were 
fpbtained by this method over continuous cropping. At the Indiana Station 
the concluBlon has been reached that not only can larger crops be secured, 
but that the fertility of the soil can be better improved by judicious rota- 
tions. A comparison of continuous grain growing with the rotation of grain 
with grass and clover showed a gain by the latter method of sis bushels of 
corn, seven bushels of oats, and six bushels of wheat per acre. The average 
percentages of gain were for com 22 per cent., oats 2S per cent., and wheat 
44 per cent. 

In such systems of farming as sugar production in the South and wheat 
production in the Northwest, a condition has been reached, even upon land 
originally of great fertility, where a system of rotation must be employed. 
In Louisiana the growing of a leguminous crop, like the cowpea, has become 
a necessity with the sugar planter. The North Dakota Station has taken up 
the study of a suitable rotation for the wheat farm. Experiments carried 
on for six years show that continuous wheat culture is unprofitable, while 
wheat In rotation Increases In yield and Improves In quality. Three crops 
of wheat and one of clover gave In four years almost as much wheat and 
more profltable returns than four crops of wheat In succession. Little was 
gained In rotating wheat with other cereals, as spring rye. barley, and oats, 
but wheat after a cultivated crop gave a larger percentage of increase than 
wheat after summer fallowing, millet, timothy and clover, flai. Held peas, or 
peas and millet. The Increase In the wheat crop over wheat after wheat was 
as follows: After cultivated crops, 75 per cent.; after fallow. 63 per cent.; 
after millet, 41 per cent.; and after timothy and clover, 33 per cent. When 
a cultivated crop will only pay lor the labor of its production It is better 
than summer fallowing, as the succeeling wheat crop will show. 

The Ohio Station baa made a study of the application of tertliiierB In 
rotative cropplngs. Their experiments indicate that with crops grown con- 
tlnuouBly the cost of the fertilizer has been greater than the value of the crop 
produced. Where grains have been grown in rotation with clover, the cost 
of the lertlllzer has been recovered, with a margin to spare. In growing 
cereals continuously the recovery of the fertilizing ingredients applied Is never 
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Id excess ol GO per cent Nitrogen appears to be the-elemeot first exhausteJ 
In contlnuouB grain culture. Grains grown In rotation with clover recover 
the nitrogen applied and s part ot that stored up by the clover. The concla- 
Bios fs reached that at the present prices [or grains and tertillEere the us^ 
oI commercial rertillKerB, and even of barnyard mnDure, if valued on the samp 
basis, ia not profitable on wheat, oats and corn, except when those crops are 
grown in a systematic rotation with clover or some other nitrogen-collecting 
crop. The poorer the soil the smaller the probability ot profitable crops b} 
the use of artleciai fertilizers. 

The Minnesota Station has studied the effects of the rotation of crops 
. upon the humus content, as well as upon the tertUity of the soil. Wheat 
grown continuously for four years removed annually twenty-flve pounds of 
nitrogen per acre, while 146 pounds more were lost. " This nitrogen was lost 
by the oxidation of the humua, by denitrillcation chemically, by wind storms, 
and through the loss of nitrates by drainage." As a crop of spring wheat 
occupies the ground during a short portion of the year. It may be seen that 
during the greater part of the year the other factors are at work in eliminating 
this element. In a rotation of wheat, clover, wheat, and oats, an average of 
178 pounds of nitrogen per acre was removed annually, yet there was a gam 
(or four years over and above this amount of 215 pounds of nitrogen. "This 
nitrogen, it is believed, has been gained largely by the clover from the free i 
nitrogen of the air." In this rotation not only was the nitrogen and humus 
content of the soil increased, but larger crops were grown. 

With corn grown continuously for four years, the soil lost annualJ.v 
eighty-flve pounds of nitrogen. Of this amount only fifty-six pounds were 
removed by the crop. The annual loss with an oat crop grown contlnuousiv 
was 150 pounds of nitrogen, while only about forty-six pounds were removeJ 
by the crop. Barley removed about thirty pounds of nitrogen per acre, and 
there was lost an additional 190 pounds. With continuous wheat culture 
there was an annual loss of 1,800 pounds of humus per aore, and with the 
continuous culture of corn, oata and barley an annual loss of 1,500 pounds. 
The plats under continuous culture became lighter In color and heavier than 
those where rotation was practiced. The fallowing of the land resulted in a 
great loss of nitrogen, as Ave times as much was rendered available as the 
orop following could utilize, and the excess was lost by leaching. The gain 
with clover in a rotation was five bushels of wheat and seventeen bushels of 
com per acre. 

Any scheme of roUtion ehoold have the growing of at least one legumi- 
nous crop in its plan. By this means large gains of nitrogen may be made 
from the air. — Miasouri Report. 

MME AS A FERTILIZER. 

A renewed Interest In the use of lime on the soil has been excited by the 
experiments of the Rhode Island Experiment Station, at Kingston, in which 
a large increase of certain crops was produced by liming the soil. While the 
Ohio Experiment Station was located on a gravelly, clay loam at Columbus, 
experiments in liming were made, but with negative results. This work has 
recently been undertaken again, however, on the lighter, more aandy clay ot 
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the soil on which the station is now located, aod although it has not yet gone 
far enough to Justify poalUve statements, the present Indications are such as 
to encourage a more extended trial. 

In one case a half acre of land on which wheat is being grown, year after 
year, was treated with a thousand pounds of lime, freshly slaked and applied 
broadcast Just before sowing the wheat. The crop immediately loUowlng 
showed but little effect from the iime; but the second crop showed an Increase 
of about eix bushels per acre for the limed portion over the unllmed half acre 
adjoining. 

In another case, half a tract of three acres was limed In the spring of 1990 
and planted in corn. There was an apparent Increase in the oom crop for the 
limed part of this tract over that left without lime, and in the oats crop, follow- 
ing the corn, there was a further Increase of over nine bushels per acre. 

In a third case, part of a block of alfalfa waa sown on limed soil and i?*rt 
on unllmed, with the result that the limed portion made hy far the more 
vigorous growth. 

One method of applying lime is to pile unslaked lime In small piles on 
land which has been plowed and harrowed, slack by wetting and covering with 
earth; then mix thoroughly with loose earth and spread with the shovel. 
Piles of a peck each, a rod apart, will give forty bushels, or 2,800 pounds per 
acre, which would be considered a moderate dressing. 

Slaked lime cannot be easily applied with the ordinary fertilizer drill, 
but unslaiied lime, ground to coarse meal, is now on the market, and this 
may be successfully applied In this manner. 

The function of lime la not, properly speaking, that of a fertiliser, as Ita 
effect is not bo much due to the actual plant food which It carries to the »oll 
as to tha rendering available of plant food already In the soil, and of im- 
proving the physical condition of the soil itself; hence the lime should be as 
fresh as possible. 

In consequence of this effect of lime it should always be followed by 
liberal manuring or fertilizing, otherwise Its use will tend to exhaust the soil; 
but lime should never be mixed with manure, nor with other fertilizers, espe- 
cially those containing ammonia, as It will liberate the latter and cause its 
escape. It should be applied ae long as possible before the crop is planted, 
and Is likely to be especially beneficial to clover, timothy and other graeses. 

Wooster, Ohio. CttABLKS B. Thobnb, Director. 

THE MAK, OR THE IJVND? 

One man, with land Just like that of his neighbor, " never has anr luck." 
The seasons are ail against him, and while bis neighbor has good crops, his 
are apt to be poor. He has an orchard, but seldom has apples, and what he 
bas are of poor sorts and bring little money, while his neighbor has fine trees 
of the best varieties and makes money out ol his apples. We see such cases 
all over the land, and, as a rule, the men who have such " poor luck " are the 
ones who do not believe in book farming, and who never read the farm papers, 
nor attend farmers' institutes. And the saddest part of the whole business is 
that they cannot see the reason why their reading" and thinking neighbors 
beat them at farming. They Imagine that corn is corn, and an apple Is an 
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IM Ita. 
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>m 8,000 lbs. 

4.10 (ifr i*nt.; potasb, 6.25; phoBpborlc add, 5.25. 



850 lbs. 

700 lbs. 

450 lbs. 

[>n 2.000 lbs. 

2,H0 tmr ennt; potaBb, 2.70; pbosphoric acid, 5.95. 

<1 iiiiilKr, nr ft pea fallow, or where the soli is rich 
iiIIdwIiik Ih a goaA tertUlKer: 

1.760 iba. 

250 lbs. 

m 2.000 lbs. 

fi; |iluiH|i|lorio ai-iii. 1-.25. 



1.500 lb& 

700 ]b«. 

100 IbB. 

two lbs. 
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FOB EABLT IBISH POTATOES. 

No. 8— 

Acid phosphate 950 Iba. 

Cotton seed meal 700 lbs. 

Nitrate soda 100 lbs. 

Sulphate potash 360 lbs. 

Making one ton 2,000 lbs. 

Containing ammonia, 3.75 per cent.; potash. 6.25; phoBpboric acid. ( 



Acid phosphate 900 lbs. 

Cotton seed meal 900 lbs. 

Sulphate potash 200 lbs. 

Making one ton 2,000 lbs. 

Containing ammonia, 3.60 per cent.; potash, 5.00; phosphoric acid, 6.30. 

FOR PEANUTS. 

No. 10— 

Acid phosphate 300 lbs. 

Dried blood 1.000 lbs. 

Muriate potash 400 lbs. 

Making one ton 2,000 lbs. 

Containing phosphoric acid, 4.2 per cent.; ammonia, 8.B0; potash, 10.00. 



Uuriate potash.... 



Cotton seed meal , 540 lbs. 

Acid phosphate 6B0 lbs. 

Making one ton 2,000 Iba. 

Containing ammonia 0; potash. 9; phosphoric acid, 4. 

rOH TOMATUV.S. 
3. 13— 

Nitrate soda 300 lbs 

Cotton seed meal, 700 lbs. 

Acid phosphate 840 lbs. 

Sulphate potash 260 lbs. 

Making one ton 3,000 lbs. 

Containing ammonia, 5; potash, 7 4; phosphoric acid. 5. 



Acid phosphate. 1,180 lbs. 

Sulphate potasli 330 lbs. 



<"ontalntag ammonia, 35; poiasb,8: phosphoric acid, 7.8. 
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Acid pho-phate 1,300 lbs. 

Muriate potash 800 lbs. 

Making one ton 3,000 lbs. 



Nitrate soda., 

Muriate potasli... 



In mlKlng fertilizer materiala for tobacco alwaye use a high grade sulphate 

potash; high grade runs 48 to 50 per cent, potash; low grades run about 
27 per cent; never use muriate of potash or hainit for a tobacco fertilizer — 
it will injure the quality of thp tobacco. For Irish potatoes, or any crop that 
contains sugar, such as strawberries, tomatoes, sugar beets, sweet potatoes, 
sulphate potash should be used in the fertilizer. A large tobacco grower 
gave his order for fertilizer, and stipulated that sulphate potash should be 
ustd, but when his fertilizer was delivered and analyzed it was found to 
contain muriate potash. Farmers should be careful to use the kind of ferti- 
lizer best suited to bis crops. Acid phosphate is South Carolina bone, and 
nothing less than H per cent, should be used. 

ASH CONSTITUENTS OF DIFFERENT WOODS. FREE FROM CARBON 

AND CARBONIC ACin. 

Am liucED V'.'ooi) CosTAiaa—U. S. J)i'pt. Agri. 





PliDS. Acid. 
PerCeni."" 

3.2.5 

G.70 

8.51 
11.07 

3.35 

9.00 

1 (13 
10.5:> 

1.34 

9.48 

4.88 

4.11 

4.98 

1.61 


Potash. 
PwCwit' 

7.93 
10.10 
38.04 
28.00 

3.74 
31,93 
,3.84 
24.60 

3 10 
43.18 

3.116 

ssr, 

2.08 
2.04 
3.35 


Lime. 


Hi^iBsia. 




PertJent. 


PwOeni. 




47.00 
49.19 
38,!13 
87,04 
29.1,3 
46,39 
50.51 
45.26 
53.73 
20.83 
27.95 
67.75 
14.47 
33.40 
1.14 






3.11 






10.04 






6.38 








White Oak Bark 


1.63 
3.48 


















( 3.26 
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SEDGE GRASS. 

J. D. Beasley, Dowa, Tenn.: "Seetng it stated that se<lge grass is a sign 
ot bad farming, I write to ask how to get rid of It. It is coming thick in all 
our pastures, and talt^s not only the blue grass, but grows in our best bottoms 
seeded to elover and grass. The question was asfeed at the Institute at Spring- 
field and not answered. Have heard that to mow it regularly, and not let it 
seed for several years, will kill it. There Is some land in nearly all fields 
where It does not grow, and some years It is thicker than others. In a grave- 
yard near here, where it was thlok fifteen years ago, the blue grass has killed 
it out. Anything on this subject will be welcomed." 

Some have formed the notion from seeing the waving fields of brown 
broom sedge In the South in the (all months, that it is a sign of exhausted 
land, simply because It grows so abundantly on the old turned out fields. 
Broom sedge In the South has been nature's means (or curing man's waste. 
But for the broom sedge and the pine tree a large part of the South would 
be a howling wilderness. Broom sedge Is not partial to poor land, though 
tt will grow there, hut, like other grasses, it likes good soil. It is an evidence 
of iKid farming, because if the farm Is worked right, there need be no broom 
sedge. Its presence shows that the farmer Is practicing too long a rotation, 
and Is allowing his land to He in grass till the better grass Is run out tiy the 
broom sedge. The cure for the broom sedge is a shorter rotation and the 
use of lime on the iand occasionally. The coming In of the sedge on a grass 
field Is a sign that it is time to break that land and cultivate it, manure and 
grow some renovating legumes on It before turning back to grass. In fact, 
get the land Into condition to grow something better. Its appearance on rich 
bottom lands recently seeded to clover and grass shows the need of lime 
more than anything else. Broom sedge does not like lime, while the appli 
cation of lime on these soils will promote nitrification and the growth of the 
clover and better grasses. On lauds too ateep and rough to plow, and which 
it may be desirable to use as permanent pasture, we have found that Les- 
padeza striata, or Japan clover,, will drive the broom sedge out. We once 
sowed seed of this on a rock hill pasture among the sedge, and one season 
was enough to banish the sedge, and for the past fourteen years the Japan 
clover and grass ot various kinds have held that ground against the sedge. 
With a short rotation, and the use of llrae once In five or six years, there Is 
no need to be bothered with sedge. — Practical FarmeT, 

FERTILIZER USED BY DISTRICTS AND COUNTIES. 

Amount of fertilizers used in the State, as reported in census for crops 
1899. The sales for this year is an increase of about 2G per cent, for the State 
over the amount reported by the census. 



Accomac (119,100 

Northampton 157,400 

Lancaater 12,800 
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RicbtnoDd .......,»,., .,,,, .,,,.,,,. , 14 500 

Northumberland 28 000 

Westmoreland 21 000 

Gloucester g'gOO 

Mlddleeei 11,800 

Mathews 6_4oo 

Essex 10,000 

King and Queen 8^300 

Caroline 26,700 

Spotsylvania 26.200 

Total f 459,800 

BtXOnO DIBTBICT. 

Princess Anne | 79,300 

Norfolk 308,000 

Nansemond 210,000 

Isle of Wight E3,E00 

Southampton 87,800 

Elizabeth City 5,800 

Warwick 1,900 

York g^gOo 

James City 11,000 

Charles City 3,700 

Surry 18,200 

Total 1785,000 

THIBD DISTRICT. 

Henrico >. $ 29,000 

Goochland 12^200 

Chesterfield 11.300 

New Kent 6,100 

King William 11,600 

Hanover 41,000 

Total 1110,200 



Amelia t 33,800 

Brunswick 54,200 

Dinwiddle 40,800 

Greeneeville 16.400 

Lunenburg 44,600 

Mecklenburg 72,B0O 

Nottoway 26,G00 

Prince George 18,600 
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Powhatan '. jg^d 

Prince Edward ^9 500 

^"^« 26.500 

'^'"*' 1399.300 

FDTH DISTRICT. 

^'r"' «"«•«»» 

^'"" HOOO 

""■^^ 3WO0 

?•'"* IMOO 

;■»" 11,500 

?"■<»' 1S.700 

°""™ 0,B00 

■^°'" lalTSi 

BIXTU DISTRICT. 

Mo^Wocry , „ j„„ 

S"*""? ".« 

?"°"'„ 38,700 

S™"" (7,800 

«""" 131,800 

<""•'««« 62,000 

■'"'^ (300,900 

SEVENTH DISTRICT. 

^'■«^«'""='' J*6.200 

'^^^^^^ 31,800 

■W»"^n 22.400 

^^* 28.000 

Shenandoah gl goo 

Rockingham 105.900 

Albemarle 38 gog 

Greene iBOO 

Madison 17 400 

Rappahannock 21 900 

Total $378,400 

EIOHTH DISTRICT. 

I^udoim 1107,500 

Fauquier 91,000 

Culpeper 46,000 

Orange 31,300 

Lioulsa 23.800 

King George 11,200 

,c;o. , 



48 ANNUAL REPORT OP THE 

Stafford ' 17,000 

Prince William 35,900 

Fairfax 51,300 

Alexandria 6,900 

Total (420,800 



Bland * 4,300 

Washington 34,300 

Wise 700 

Wythe 35,300 

Buchanan B20 

Craig 2,700 

Dickenson 360 

Giles 5,000 

Lee 3,900 

Pulaski 16.300 

Rusaell 8,500 

Scott 7,200 

Smyth 19,100 

Tazewell 10,500 

Total Jl 46,800 



Augusta , . , tl3S,000 

Htghlanii 6,300 

Bath 3,600 

Rockbridge : 41.600 

Alleghany 2,900 

Botetourt 33,000 

Amherst 22,300 

Appomattox 34,700 

Cumberland 32,600 

Buckingham 36,000 

Fluvanna 17,200 

Nelson ■■ 15,200 

Total $373,800 
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apple, and that one variety ot com is as good as another, and that any tree 
should give good crops of good apples, and at the same time the orchard 
should furnish them a hayfield and a pasture. They consult the almanac to 
see when the moon changes, as certain things must be done " In tte light or 
tte dark ot the moon." They run big plows through their corn or cotton to 
hill it up, and tear the roots in doing it, simply because they have always done 
this, and have never read of a better way. They say that their land is too 
poor for this or that crop, and never seem once to realize that there is any 
responsibility resting on them for its being poor. In fact, in all suecessCuI or 
unsuecesBful farming there Is more In the man than in the land.— BwAansie. 

RAW MATERIALS AND MIXED FERTILIZERS. 

It Is the custom with a consfderable number of farmers in aU sections o£ 
the country where fertilizers are used to buy raw materials, lilta acid phos- 
phate, cotton seed meal and lialnit, and mix their own fertilizers instead of 
purchasing the mixed fertilizere of the factories. The disadvantage of this 
practice is the greater difficulty in mlilng the materials as thoroughly as .s 
done by machinery, and the greater cost in doing it by hand labor, unless the 
mixing be performed on rainy days or at other times when labor is not other- 
wise profitably employeiJ. The advantages are that the observing farmer, who 
studies his soil, can com* nearer adjusting the proportions of the dlHerent 
conatituents to the needs of his crops and soil than can the fertilizer manu- 
facturer. He can take into consideration the previous cropping of the soil, or 
future treatment to which he may wish to subject it, and make mixtures thai 
will better enable him to carry out auecessfullj a certain line of farm 
operations. 

If, (or instance, a crop of peas has been grown, on a field and removed for 
hay, the quantity of nitrogen, or ammonia, furnishing material may be 
reduced by at least one-half, with the expectation of getting as good results 
as if the full amount of this constituent in an ordinary complete fertilizer 
were present. On the other hand. If the entire pea crop is turned under in the 
winter, it is generally found to be a waste of nitrogen to apply any at all in 
the fertilizer for ordinary crops. These and other similar advantages come 
to the thoughtful farmer when he buys the raw materials and mixes his own 
fertilizers to fit into his system of farming. It is also generally found that thd 
raw materials can be purchased (3 to |5 less per ton than a mixed fertilizer 
containing the same quantities o£ nitrogen, ammonia, phosphoric acid and 
potash. 

COMPARATIVE COST OF RAW MATEBIALS, 1901 AND 1902. 



Granting, however, that the farmer can get just what he wants to suit his 
crops and land in a mixed fertilizer, the question as to whether or not he caa 
mix the materials tor less than the difference In cost of the raw and mixed 
fertilizers must be settled. An examination of the wholesale and retail market 
prices of fertilizers and fertilizer materials as existing at present shows that 
there Is very little difference In values this season and the same time last jear 
as is shown by the following comparisons. In small quantities of Bllghtly 
more or l^s than Ave tons, for cash, at the factory or port: Add phospliate, 
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THE ORCHARD. 



THE IMPORTANCE OP THE FRUIT INDUSTRY IN THE STATE. 

No State In America offers better advantagee to the fruit grower than 
Virginia. The soil, tlie climate and the location, all of these existing tosether 
in one State, gives to the (ruit grower more advantages than can be found 
elsewhere. The profits Irom orchards well cared for are not eiceeded in any 
other State, An Investment in an apple orchard that ts planted witli the 
best varieties, and properly cared for, la almost a perpetual investment in 
this State. There are apple trees in Nelson, Roanoke, Patrick and other 
counties one hundred years' old, and still bearing fruit, some of them pro- 
ducing over 100 bushels per tree in one crop. Orchards have produced a reve- 
nue from (300 to (500 per acre. An orchard in Rappahannock county yielded 
an income of $750 per acre from one crop. An orchard in Shenandoah county 
yielded, from 500 Ben Davis trees, four years old, SO barrels of marketable 
apples, and in the eighth year yielded 2,000 bushels. There are many farmers. 
who, ten years ago, were hard pressed to make buckle and tongue meet 
at the end of tlie year, are now out of dett, and buying more land, and living 
In ease and comfort. The money was made from their well-cared-for orchards. 
These orchards will be a valuable heritage for their children. Fifty years 
from now these orchards will continue to bear if properly managed, while not 
a tree standing now. in the West, will, at that age, even leave a stump to mark 
Its former place. The trees live longer here, and produce a better quality of 
fruit than grown elsewhere. There Is no better investment than in a well 
selected and properly treated apple orchard. Peaches, pears and other fruits 
are ifrofitaljle when given good attention. There are now several very large 
orchards in this State. The Diamond Orchard Company, in Roanoke county, 
and the Scott orchards in Floyd county are the largest. These two orchards 
consist of more than 100,000 fnilt trees, they are well cared for, and will 
produce an immense revenue In a tew years. Virginia has growing 8,100,000 
apple trees, 1,939,000 peach trees, 269,000 cherry trees, 291,000 pear trees, 
118,193 plum trees and S3l,000 grape vines. These should be only a beginning 
in the fruit business in Virginia. 

ANOTHER ORCHARD SYSTEM OF FERTILIZATION. 

A bulletin from the Cornell Station. New York, baa some sensible remarks 
about the cultivation of the orchard through the application of barnyard 
manures, special fertilizere and the growing of clover crops. The purpose 
of the bulletin Is to record some experiments, and draw deductions therefrom. 
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whlcfi win help tbe modem Bcleotiflc orchardlst who believes in getting the 
liest possible results from hla (nilt treea. The need ot some Bittern of ferti- 
lizing the orchard lands to make the trees produce large, handsome c 



cial fruits is unlTersaU? felt. Most of the progressive growers have reached 
the conclusion that green manure la more economical and as aatiBfactor}r 
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as eipensivo fertilizers and barnyard manures. Tte different clover and 
grasB crops raised In an orchard should be for the double purpose of pro- 
tecting the tree roota In winter, and for fertilizing the soil by turning under 
early in spring. In the ezperlmenta made at the above station It was found 
tiat of the various crops sown in mid-summer, after the sod of tlie winter 
crop had been plowed under and allowed to decompose, the alfalfa gave to 
the soil by the following spring 136 pounds of nitrogen to the acre, mammoth 
red clover 130 pounds, crimson clover 104 pounds, and common red clover 87 
pounds. Similarly the hairy vetch and soy bean were planted, and on one 
acre the former from the heaviest yield produced 258 pounds of nitrogen, and 
the cow pea 62 pounds, both within three months after planting. According 
to these returns it was estimated that the hairy vetch added to the orchard 
soil in the form of nitrogen, phosphoric acid and potash about IGS worth of 
material to each acre. Added to this fertilizing value of the green crops, 
there Is the advantage obtained of protecting the trees in winter. Another 
point to which attention Is called Is the good obtained in the use of these 
plants by preserving the moisture in the soil in hot weather, and in inducing 
the roots of the trees to penetrate far down into the aubaoll. Such deep- 
rooted trees are always the sturdiest and best producers. 

New York. Prof. S. N. Dott. 

THINNING THE PEAqH. 

One of the practices most essential to successful fruit-growing Is the 
proper thinning of the fruit. The percentage of fruit growers who thin their 
fruit is small. The percentage of fruitgrowers who are successful is also 
email. Nearly every successful fruit-grower thins his fruit. The importance 
that some of these men attach to thinning may be seen from the following 
replies to the question, "Will it Pay to Thin Fruit?" 

"Yes."— S. D. Wlllard, New Yorh. 

"Yea. enormously." — Roland Morrill, Michigan. 

"Yes; could not succeed without it." — J. H. Hale, Georgia. 

"•Yes. decidedly. We would no more think of raising a crop of fruit 
without thinning than without cultivating."— H. W. miler, West Virginia. 

"Decidedly; without thinning I doubt if I could pay eipenaes." — J. C. 
Shlnn, California. 

"Yea, emphatically, although I have paid as hllh as 50 cents per tree to 
have them thinned ."^Fred. M. Buck, California. 

The principal object In thinning is to give fruit Its three greatest gual- 
Uiee — size. Savor and color. Nature's great desire la to have a tree reach 
maturity and produce its kind. Her aim is, therefore, to have a tree produce 
as much fruit as posslhle. regardless of quality. Man's greatest desire is to 
have a tree produce (rult of a superior size, flavor and color. He, therefore, 
strives for quality in preference to quantity. This increase in sUe. flavor and 
color often determines the success of the fruit-grower. When the market is 
glutted, second close fruit can hardly be sold at all. while flrstclaas fruit will 
always bring a good price. 

Of all the methods employed by both nature and man, thinning the fruit 
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by band can be made bj' far the moat tborougb and succeasful. In hand 
thinning, man can wait until all danger of frost is over. He can wait until 
nature has aided him with her many methods. He can then thin to suit the 
season and his own special tastes. 

In thinning the fruit. It is generally liest to talie hold of the limb with 
the left hand and puI! oH the fruit with the right. When a person is able 
to stand on the ground (which should be done when possible), he can often 
use both hands in pulling ofC the fruit. No deformed or inferior fruit should 
be left on the tree. A person soon becomea able, almost at a single glance, to 
tell what fruit should come oft the tree. 

ConBiderable attention should be given to the limb on which the fniit 
grows. A short, stocky limb will generally be able to support its fruit much 
closer than a long, slender branch. The severest thinning should take place 
at the base and inner parts of a tree. All things being equal, the fruit should 
be left that is the moat exposed to the sunlight. 

There is no definite time to thin. It is one of those questions that must 
be determined largely by circumstances. It is generally believed, however, 
that the thinning should not be earlier than the "June drop" nor later than 
the hardening of the pit Some growers are governed only by the size of the 
fruit, thinning when the fruit reaches the size of a small marble, hazel or 
hickory nut. 

In deciding upon the best time to thin, it should be remembered that 
the greatest desire in thinning Is to secure the largest-sized fniit possible. 
In order to procure this extra size, .it is very essential that the young fruit 
be abundantly supplied with food as Boon a.s possible after the fruit has set. 
Every day the surplus fruit remains on the tree, food and energy are being 
wasted. A number of methods were tried at Ithaca, N. T., to determine the 
best time to thin. The trees were in blossom May 8tb. The flrst thinning 
was made June 12th, after which thinnings were made every weeli until July 
18th. The first two thinnings, which were made before the June drop, gave 
by far the best results. 

It is held by most fruit-growers that the fruit should not be thinned 
until after the general drop, so as to avoid danger of a late frost and the 
labor saved by the drop. As a matter of fact, practically all danger of a 
killing frost is over some two weeks after the blossoms fall. As for the labor 
saved, while a limb is being thinned it takes very little more time to pull off 
a few more trulta. Then, too, the thinning need not be so severe as when the 
drop has taken place, as an allowance should be made for the fruit that will 
fall during the drop. By thinning some two weeks after the blossoms fall, 
nearly a month's time can be saved over the late method. I believe the food 
and energy saved in that time is of more importance than the labor and 
possible danger avoided by the late process. 

Pig. 1 shows the natural size of the fruit at the second thinning. For 
the best results in thinning, I believe the process should take place before 
the fruit reaches this size. 

The proper distance to thin is another question (or which no deflnite rule 
can be given. Nearly every fruit-grower has his own methods, which vary 
from time to time. Some men thin for a certain distance, while others are 
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guided only by the quantity of fruit on tbe tree. When the fruit Is desired 
for drying, tour or five Inches is generally sufflcient; when general market 
fruit is wanted, siic to eight inches will probably do, while fruit for special 
market or show purposes should not be left closer than ten inches. 

Experiments were made with the Hill's Chili peach to determine the 
value of four different distances — three, four, six and eight Inches. The 
results showed that there was little gained by thinning to only three inches. 
while the four-inch method was not mucli better. The trees that were thinned 
from six to eight inches gave by far the best results. There seemed to be. 



however, very little difference between these last two methods (see fig. 2). 
After the fruit has been thinned to six Inches It Is only a matter of personal 
taate bow much more should be sacrificed. 

Id determinlns the distance for their fruit, several things must be taken 
Into coiuiderstion. It lometimeB happens that trees set their fruits "spotty" 
or in clusters. When this happens, special methods should be applied. It is 
sometimes necessary only to thin the fruits so they will not touch, but gen- 
erally the safest plan is to thin to at leaat two-thirds the distance takea 
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when the tree sets Its fruit unitormly. Attention must also be given to the 

incHrlduality of a tree, the variety and the season. Although trees are of 
the Bame variety and within a few feet of each other, they often vary con- 
siderably In their ability to produce fruit. The large and heavy-bearing 
varieties usually give the best results from thinning. A tree can support 
more fruit during a wet than a dry season. 




THINNING THE PEACH. 

There is little doubt that thinning tends to make a tree b«ar miore 
unlfonuly year after year. We often hear of "poor" and "bad" fruit years. 
It Is probable that these erratic years would be decreased if the trees were 
thinned year after year, Prof. C, P. Cloie baa the following to uj on tUi 
■ubject: 
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"In atudylng the results of different methods upon Individual trees, tbe 
most m&rked &ad usiveraai was this: The trees thinned early, severely, In 
1897, did not set so much fruit In 1898 and 1899 as did trees thinned by other 
methods, but it was much better distributed, and ail that or even more than 
the trees could mature. This favorable effect of early, severe thinning was 
constant throughout the experiment, and In most Instances the fruit from 
trees so thinned was larger than from trees thinned hy other methods. What 
more could be wished for?" 

"The cost of thinning," says J. H. Hale, "depends largely on the tree, 
the season and the fellow who does the Job." It probably depends as much 
upon the part of the country in which the work is done. The cost of thinning 
a healthy tenyearold Hill's Chill peach tree was estimated by a number 
of Buccessful growers, from different sections of the country, all the way 
from 2 to 26 cents. The first figure is undoubtedly too low; the second is 
a. little too high. An average laborer should be able to thin ten medium-sized 
peach trees per day. It the laborer is paid 11.20 for his work, the average 
of each tree would be 13 cents. From my own experience and observation, 
I believe this is a. close estimate. For good, careful work, the thinners should 
always be paid by the day, and never by the tree. 

Thinniug the peach can no longer be looked on as a special practice. 
It Is afi essential to successful fruit-growing as pruning or cultivating. A 
man should thin his peaches whether he has one tree or a thousand. The 
following reasons might be given for thinning: 

1. It gives the fruit a better size, flavor and color. 

2. It tends to make a tree bear more regularly year after year, 

3. It lengthens the life ot a tree. 

4. It lessens disease. 

6. It pays, and few can succeed without it. 

En. J, Kyix.— Country OenUeman. 

HOW A SUCCESSFUL PEACH GROWER PRUNES HIS TREES. 

Mr, Morrill: "In this climate, or the climate- south of here, I am 
impressed with the idea that I would prune any time in the winter, but I 
want to tell you one thing: the pruning of the peach hastens tbe development 
of the blossom, and every spring a little quicker than on an unpruned tree, 
and that puts us up against a difficult proposition in the South. With ua, 
we wait until after the 10th of March, that date being within a few days of 
the date on which we get our last severe blizzard. Probably within twenty 
years our most severe blizzard has come within Qve days on either side of the 
lOCh ot March; we get a bad blowout. After that we go right out, get all 
the help we can, and get it done before tbe buds start. If possible. 1 presume 
that would apply in Southern Illinois as well. There Is this difficulty In 
pruning. We cut back severely, and we wait till the winter kllUngseaaou 
Is over, because it sometimes occurs that the bud Is killed largely on the tree, 
and If 70U ever noticed, they kill from the base, your live buds will be at 
the tips, or nearer the tlpB, at the same time tbe tip buds are those moat 
liable to be cut oS; therefore, as a natural couditlon, tbe ban buda are at 
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the baae ot the twig, bo when we cut back, and there cornea a severe weather, 
we lose a crop, so we wait until It Is over. In 1S99 I had an elegant crop of 
p&achee on forty acres, while there was no other crop this side of the Rocky 
Mountains. I had 12,000 busholB, and they were lari^ly on the tips. Tbose 
trees had never been exhausted In any way by over-vitalizing, or under- 
feeding." 

President Dunlap: "That tact, that they were on the tips, and you 
pruned late, was what saved you, was It not?" 

Mr. Morrill: "When we went out to prune, from careful observation 
we learned where our crop was, and we did not leave much to the pruDing 
knife." 

COMMON SOAP AS AN INSECTICIDE. 

It has long been known that soap-suda are useful in destroying plant 
lice, and the housewife, as well as the gardener and fiorist, has used tbem 
on plants with succees. Our experience with soap as an insecticide began in 
the greenhouse by using "Ivory" soap, onefourth pound dissolved in one 
gallon of water, and applied to chrysanthemums to kill black lice, to 
Ageratum. to destroy Aleyrodes or white fiy, to carnations to-kill red spider, 
and to cinerarias, HiljisQua and cigar plant {Cuphea) to kill green lice. 
Whether the plants were dipped or wKether the suds were applied as a spray, 
they destroyed the insects, but some of the plants were injured. 

The mixture was then diluted one-half, and on January 12th all the car- 
nation plants were sprayed to kill red spider, with satisfactory results. 
Wherever the spray came In contact with it, red spider was killed. But it 
Is well nigh impossible to thoroughly cover thlck-growlng plants, bo some 
lived to perpetuate the pest In the house. Later the plants were given a 
careful spraying once each week, and red spider was kept in check nicely 
even where It had thoroughly infested the plants. Lice and Aleyrodes were 
readily killed by the mixture, which is not only easily prepared, but lacks 
the disagreeable odor peculiar to many insecticides, especially whale-oil soap 
and tobacco water. 

As the soap does not dissolve readily in cold water, the best method Is 
to cut the soap In thin slices and dissolve in boiling water, then add enough 
cold water to make the right proportions. The mixture thickens to a Jelly- 
like substance on cooling and must therefore be applied warm. It may be 
sprayed upon the plants, or small potted plants may be dipped into a pailful 
of the mixture. 

Bars ot fresh "Ivory" soap were found to have an average weight, 
exclusive of the wrapper, of 358 grams, or about 9 ounces, while the small 
size weighed 152 grams, or 6.3 ounces. Thus In common practice, the soap 
need not be weighed nor the water measured, but half of a cake of laundry 
size or lour-flfths of a small-sized cake will answer for a pailful. The oom- 
mon-slsed pall holds two and one-hall gallons when filled to the brim, but It 
cannot be conveniently carried If charged with more than two gallons. 

"Welcome" soap was next given a trial and found to be fully ae effective 
as "Ivory" when dissolved In the same proportions, and to dissolve somewhat 
more readily. It does not thicken as quickly on coaling. 'I'be bar of lauadry- 
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size weighB 317 grams, or about 11 ouncee. One ot these cakee may. there- 
fore, be divided into three plcee and each dissolved in a pall of water. 

_ The tomato house has each winter tor several years been Infested with 
white fly (Alet/rodes vaporariomm West), and many remedlea have been 
used, none ol which have proved more effective than soap and water. Fir-tree 
oil was equally so, but is too expensive for general use. The tomato plants 
were sprayed about, every week for three months with "Weicome" soap dlS' 
solved in water at the rate o( one pound in 8 gallons. The spray seemed to 
kill all larvK and adults with which it came in contact. During the opera- 
tion many adults fly from the plants, Ijut are hit by the spray when in mid-air 
and killed. 

Continued applications of soap and water to the tomato plants lor three 
months, without washing off the soap, finally coated the leaves to an inju- 
rious extent, and the practice was abandoned. Other kinds ot plants which 
were (requently sprayed with water from the hose were uninjured, and It is 
apparent that the long- continued use ot the soap without washing it oB is the 
reason for the injury. We still use this remedy tor the same purpose, but 
either do not apply it so frequently or else the plants are sprayed occasionally 
with clear water. 

Since then soap and water has been used here to kill Aphis on apple, 
plum and cherry trees, and a great variety of plants, Lecaniitm on ferns, red 
spider, thrlps, and newlyhatcbed scale insects, especially oyster-shell and 
scurfy bark-louse, and San Jose scale. It is not effective in killing the mature 
individuals which are covered by the shell or armor, but It readily kills the 
newly -hatched individuals. 

Doubtless any laundry soap would answer the purpose quite as well as 
the kinds used, and for effectiveness, cheapness, convenience and cleanliness 
in preparing and using, soap and water should take a high rank among con- 
tact insecticides, especially tor use in dwellings, greenhouses and gardens.—- 
Conn. Report. 

TWIG BLIGHT. 

Two correspondents, one ot Granger, Iowa, and the other of Kanawha, 
Iowa, write us with reference to a disease which one ot them describes as 
follows: 

"What is the matter with my apple trees? The limbs start to die at the 
tips and die back as tar as this year's growth? They are perfectly sound 
as far as I can see, and have never been bothered with borers. Is there any 
remedy tor It?" 

The other writes: 

"I have several apple trees which seem to be dying and I send you sam- 
ples. Please tell me what Is the matter with them!" 

The twig sent contained bacillus amalovorous or micrococcus amyovonis 
as it Is called. This disease is known as fire bligbl. twig blight, body blight 
and other names given to it trom the peculiar manner in which the part of the 
tree alCected dies. Prof. T. J. Burrill was the first to discover the micro- 
organism, something like twenty years ago. He, with Prot. Arthur and others, 
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bave carried on esperjments in raising the bacillus In pure cultures and 
inoculating treeB with it. and the results were that tbe disease foUowed the 
inoculation. No remedy Is yet known tiiat will prevent or cure the disease. 
All that can be done to prevent it ie by sanitary treatment, keeping the 
orchard as free as poesible from Infection b; cutting out and burning all 
diseased wood whenever noticed. The dfeeaae is carried over from year to 
year In the orchard by diseased wood remaining in It. If a remedy was 
known, It would be difflcult to apply It to the source of Infection. Just how 
the germs are distributed over the orchard la not fully known. It Is 
attributed to insects, the wind and other agencies. They find lodgment In 
the new growth of the twigs, or blossoms of the fruit spurs on the older wood. 
Whether they enter through the stomata, or in punctures made by Insects, 
has not been demonstrated, but possibly by both. When the microorganism 
finds lodgment within the twig, It lives In the sap, multiplies rapidly, pro 
duces fermentation, and the twig dies for want of nourishment. 

Any condition which produces a succulent growth In the trees seems 
favorable for the blight. The warm, wet weather baa caused quite an out- 
break of the disease. The germ finds lodgment in the tree several weeks 
before It Is noticed, just how long baa not been definitely determined, possibly 
the length of time will vary with the temperature. The disease Is more 
destructive to the pear than the apple. It also attacks other trees of the 
Rose family. Whether it Is the same species or others closely allied to It Is 
Mill open for further Investigation. Weslbt Obebne. 

HOW TO MAKE BORDEAUX M1X1 URE. 
All things considered. It Is believed that the best results will he obtained 
from the use of what Is known as the 50 gallon formula of this preparation. 
This contains — 

Water 50 gallons. 

Copper sulphate (blue stone)' 6 pounds. 

Unslaked lime 4 pounds. 

, It has been found that the method of combining the Ingredients has an 
important bearing on both the chemical composition and physical structure 
of the mixture. For eicample, if the copper sulphate is dissolved In a small 
quantity of water and the lime milk diluted to a limited extent only, there 
results, when these materials are brought together, a thick mixture, having 
strikingly different characters from one made by pouring together weak solu- 
tions of lime and copper sulphate. It is true, furthermore, that if the copper 
sulphate solution and lime milk are poured together while the latter or both 
are warm, different effects are obtained than If both solutions are cool at the 
moment of mixing. Where the mixture baa been properly made there Is 
scarcely any settling after an hour, while the Improperly made mixture has 
settled mare than halt In an hour. 

Briefly, the beet results have been obtained from the use of the bordeaux 
mixture made In accordance with the following directions: In a barrti or 
other Bultable vessel place twenty-five gallons of water. Weigh out Six 
pound! of copper Bulpliate, then tie the same In a piece of coane giumy uck 
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and suspend it just beneath the surface of the water. By tying the hag to a 
stick laid across the top of the harrel no further attention will he required. 
In another vesse] alake four pounds of lime, using care In order to obtain 
a smooth paste, free from grit and small lumps. To accomplish this it is 
best to place the lime in an ordinary water paii and add only a small quan- 
tity of water at first, say a quart or a quart and a iialf. When the lime begins 
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to crach and crumble and the water to disappear add another quart or more, 
e\erclaing care that the lime at no time gets too dry. Toward the last con- 
siderable water will he required, but if added carefully and slowly a per- 
fectly smooth paste will he obtained, provided, of course, the lime is of good 
quality. When the lime la slaked add sufflcient water to the paste to bring 
the whole up to twenty-flve gallons. When the copper sulphate is entirely 
dissolved and the lime is cool, pour the lime milk and copper sulphate solu- 
tion slowly together into a barrel holding fifty gallons. The milk of lime 
should be thoroughly stirred before pouring. The method described insures 
good mixing, but to complete this work the barrel of liquid should receive a 
final stirring, for at least three minutes, with a broad wooden paddle. 
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It Is now necessary to determine wbetber the mixture U perfect — that 
is, If it will be safe to apply It to tender foliage. To accompllali this, two 
simple tests may be used. First Insert the blade of a penknife in the mix- 
ture, allowing it to remain there for at least one minute. It metallic copper 
forms on the blade, or, in other words, if the polished surface of the steel 
assumes the color of copper plate, the mixture is unsafe and more Iime,muBt 
be added. If, on the other hand, the blade of the knife remains uncbaoged, 
it is safe to conclude that the mixture Is as perfect as it can be made. As an 
additional test, however, some of the mixture may be poured into an old plate 
or saucer, and while held between the eyes and the light the breath sbould 
be gently blown upon the liquid for at least half a minute. If the mixture is 
properly made, a thia pellicle, looking like oil on water, will begin to form 
on the surtace of the liquid. If no pellicle forma, more milk of lime sbould 
be added. 

The foregoing directions apply to cases where small quantities of the 
mixture are needed for more or less immediate use. If spraying is to be done 
upon a large scale, it will be found much more convenient and econonalcal 
m every way to prepare what are known as slock solutions of both tbe copper 
and lime. To prepare a stock solution of copper sulphate, procure a barrel 
holding fifty gallons. Weigh out 100 pounds at copper sulphate, and after 
tying it in a sack suspend it so that it will hang as near the top of the barrel 
u,'; possltle. Fill the barrel with water, and In two or three days tbe copper 
will be dissolved. Now remove the sack and add enough water to bring the 
solution again up to the fifty-gallon mark, previously made on the barrel. It 
will be understood, of course, that this second adding of water is merely to 
lepiace the space previously occupied by the sack and the crystals of copper 
sulphate. Each gallon of the solution thus made will contain two pounds 
of copper sulphate, and, under all ordinary conditions of temperature, there 
will be no material recrystallization, so that the-stock preparation may be 
kept indefinitely. 

Stock lime may be prepared In much the same way as the copper sulphate 
aoiutioii. Procure a barrel holding fifty gallons, making a mark to Indicate 
the fifty-gallon point. Weigh out 100 pounds of fresh lime, place it in the 
ban el, and slake it. When slaked, add sufficient water to bring the whole 
mass up to fifty gallons. Each gallon of this preparation contains, after 
thorough stirring, two pounds of lime. 

When it is desired to make bordeaux mixture of the fifty gallon formula 
it is only necessary to measure out three gallons of the stock copper solution, 
and, after thorough stirring, two gallons of the stock lime; dilute each to 
twenty-five gallons, mix, stir, and test as already described. One test will 
be sufficient in this case. In other words, it will not be necessary to test each 
lot of bordeaux mixture made from the stock preparations, provided the flMt 
lot is perfect and no change is made in the quantities of the materiala naed. 
Special care should be taken to aee that the lime milk is stirred thoroughly 
each time before applying, Aa a flnal precauUon it will be well to keep both 
the stock copper sulphate and the stock lime tightly covered.— PnUed Btatei 
Dept. of Agri., Bui. 38. 

By mixing one-fourth of a pound of parla green with the bordeaux mil- 
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ture the solution can be oiseii Bs an Insecticide as well as a funeicide. One 
spraying will answer tor both purposes. The parla green should be put In 
a dlah. or vessel and mixed with enough water to make a consistency of cnBtard 
and tben mixed with the bordeaux, this will secure a better mixture; use 
one-fourth of a pound of the parts green to fifty gallons of water; eprar tor 
the codling moth wHen the petals or flowers of the apple blossoms fall, and 
repeat ten days or two weka thereafter; make about three sprayings. 

CAUSTIC SODA FOR BORDEW.UX MIXTURE. 

The Ohio Experiment Station ha^ recommended the use of Soda Bor- 
deaux miiture In the treatment of vineyards for grape rot and the spraying 
of apple trees for the bitter rot of apple. There Is trouble at times in getting 
caustic soda of the proper strength, but the formula for a standard brand le 
as follows: 

Copper Sulfate (blue Titriol) 4 lbs. 

Caustic Soda (sod. hyd.) 1 lb. 3 oz. 

Water, to make SO gallons. 

The solutions ot copper sulfate and caustic soda should be put into the 
barrel or tank only after nearly filling it with water, and afterwards thor- 
oughly agitating by pumping the mixture back Into the tank through the hose 
with the nozsle removed. The mixing of epray preparations of this sort out- 
side the spray tank Is unnecessary — the process may be hest conducted by 
putting the Ingredients directly Into the tank— but not until water enough 
has been added to make them quite dilute. 

HOW TO KEEP QUICK LIMB FROM AIR SLAKING. 

The method is very simple — merely water-slake It and keep it covered 
with water. In this condition It will keep indefinitely, but we need to know 
5Hst how much water-slaked lime a certain amount of quick lime makes. A 
convenient way la to slake say eighty pounds of lime. Then pour exactly 
forty gallons of water Into a barrel and make a permanent mark to indicate 
forty gallon measure. Pour the water out. Strain the water slaked lime 
into the barrel and add water to bring to forty gallon mark. Such a barrel 
may be placed In a protected comer and covered to keep trash out and the 
waterslaked lime be kept for a long time— several years. The lime will set- 
tle to the bottom in a day or so. and clear water will be above, and so long 
as the slaked lime Is kept under water no change in Its chemical composition 
will take place. When the lime is to be used enough water Is added to bring 
it up to the forty-gallon mark, the material stirred thoroughly to make It 
ot even composition and then every half gallon taken out will contain one 
pound of lime. 

HOW TO KEEP OFF BORERS. 

I send one of the beet applications tor apple and peach trees to prevent 
borers: Mix 12 ounces ot crude carbolic acid, one quart of soft soap, with 
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three gallons of water, and wash the trees Trom the forks to the ground, on 
about the Brst of June and September, cleanlns the rough bark olT first. The 
hark will be yellow and the tree vlgoroua. I know from experience. — W. L. 
Faulk, Moberly. Mo. 

Also look for the borer with a wire and knife — don't depend on any nos- 
trum. — Commiisioner. 

HOW TO DESTROY THB ELM TRBB BEETLE ON OUR SHADE TREES. 

"The larvae of the elm tree beetle can be destroyed by spraying with 
parts green In water, using one fourth pound of the green to fifty gallons of 
water, and apply with a spraying pump and nozzle to all parts of the foliage. 
Or use kerosehe emulsion in the same way. The emulsion la made by dis- 
solving one half pound of common lye soap in a gallon ol warm water. Then 
add two gallons of kerosene and churn it until the oil and soapsuds unite In 
a creamy emulsion. Aild then twenty flee gallons of water and spray. The 
Paris green will be more quickly effective, but Is a Ttrulent poison and more 
dangerous to handle and will poison the grass underneath the trees, so that 
anything eating it will be poisoned. A second spraying may be necessary If 
any live worms are found a week after the first." 

THREE NEW FARMERS' BULLJ:TINS. 

FABMEKS' BULLETIN NO. 154. 

The United States Department of Agrtcuiture has recently Issued Farm- 
ers' Bulletin No. 154, entitled "The Home Fruit Garden: Preparation and 
Care." This bulletin was prepared by L. C. Corbett, Horticulturist of the 
Bureau of Piant Industry of the Department, and contains much Information 
In regard to the laying out and care of small fruit gardens. 

After stating the object of a fruit garden, the builetln describes the rela- 
tion of the home garden to the fruit Interests, the influence of amateur fruit 
growers upon communities, changed . conditions of fruit culture, and the ad- 
vantages and pieasures of the home Irult garden. This is followed by direc- 
tions for cultivation of the garden, including modifleation of the soil, prepara- 
tion of plants, pruning and protection. Suggestions are given tor adapting 
plants to the conditions prevailing, combining plants of various habits and 
growth, and for a combined fruit and vegetable garden. 

A list of varieties of fruits for home gardens of dillerent areas is also 

TABMERS' BULLETIN KG. 15S, 

Another bulletin in the same line is' Farmers' Bulletin No. 156, entitled 
"The Home Vineyard, With Special Reference to Northern Conditions," This 
paper was written by W. H. Ragan, Special Agent of the Bureau of Plant In- 
dustry, engaged upon pomologlcal investigations, and was prepared for the 
guidance of persons who wish to grow grapes in a small way rather than for 
the extensive vlneyardist. The author says the grape should be more fre- 
quently found growing on the farmer's premises. It is easy of culture and 
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brings almost certain reward for the care and attention bestowed upon it. 
It is a mistaken notion that its culture requires special skill and knowledge 
beyond hU ahillties. The writer hopes that this bulletin may help to remove 
this erroneous impression trom the minds of farmers and thus render the 
grape more popular with them. 

PAEMEB8' BXlliRTlN BO. 157. 

A third new publication Is Farmers' Bulletin No. 157, entitled "The Pro- 
pagation of Plants." In this bulletin Professor L, C. Corbott, Horticulturist 
of the Bureau of Plant Industry, trsats tha subject In a brief, simple, and 
practical manner with the purpose of assisting and encouraging farmers in 
the propagation of plants for their own use, eapeclallj' small fruits, grapes, 
and orchard fruits. 

A knowledge of how plants may be produced by natural or artlflclal means 
is of great importance to Agriculturists of all classes, and especially to those 
engaged In the various branches of horticulture. There are, for instance, so 
many tieneflts to he gained b; the local production of nursery stock that fruit 
growers of a developing region can not afford to neglect this art. TJie Intro- 
duction of dangerous pests can be avoided, scions and buds from trees thor- 
oughly acclimated can be obtained, the young stock will not be forced to 
sufTer the shock of long transportation and a change of climate, and last, and 
by no means least, the orchardist can have his trees grown from scions or 
buds from his favorite trees. 

Directions are given in the bulletin for prt^agatlng plants by seed, by 
cuttings, by layering, by various mathois of grafting, and by budding. 

Copies ol these bulletins will be sent to any address on application to 
Senators, Representatives, and Delegates in Congress, or to the Secretary of 
Agriculture, Washington, D. C. 

HOW TO CONTROL THE SAN JOSE SCALE. 

The San Jose scale la so widely disseminated and has become so firmly 
established in the principal deciduous fruit regions of this country that its 
estermlnatton Is now. In most cases, out of the question. In the main, there- 
fore, the San Jose scale must be recognized as a permanem factor to be reg- 
ularly dealt with as are other insect evils or the fungous diseases of plants. 

Extermination is possible only where the scale is detected at the very 
outset on new or recently planted nursery stock or, at least, before any con- 
siderable chance of spread has been afforded. It is true that by the greatest 
care in the introduction of nursery stock the San Jose scale may be kept 
out of districts now free from it Cor years, perhaps, and one is warranted, 
therefore, in adopting every precaution to avoid Introducing this scale and 
even to attempt extermination wherever the conditions are reasonably favor- 
able. There is only one certain method of exterminating the scale, and that 
Is In digging up and burning alt infested trees. This is an heroic remedy 
B.ai Is advised only under the conditions of very, recent introduction o( nur- 
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sery stock — in other words, where the scale la discovered within a few months 
after the purchase of the Infested trees. If the scale has passed an entire 
breeding season In an orchard. It will have spread much more widely than 
any inspection will Indicate and, very likely, will have gained a looting on 
wild and ornamental plants, other than fruit trees, from wblch it will rein- 
troduce Itself into neiehborlng orchards or into new plantings, however thor 
ough may have been the attempts to eradicate It. 

While, therefore, one Is undouhtedly Justified in asserting that the San 
JoBe scale is to be a permanency. It b? no means follows that the profitable 
growth of deciduous fruits is seriously menaced on this account. The expe- 
rience in California, covering many years, has abundantly demonstrated that 
this scale insect can he controlled, and the more recent eaperience In the 
East points Indubitably to the same conclusion. In other words, by proper 
repressive and remedial treatment, the value of which has been demonstrated 
by much practical eiperlence, an orchard can be protected from serious Injury 
and kept In a good paying condition so far as Influenced by the San Jose scale. 

In view of the above, it la certainly very unwise and wasteful to dig up 
and burn a large portion of an orchard because it Is Infested with this scale 
Insect, especially since the replanted stock, even If clean when purchased, 
would, with little doubt, be In the same condition oE Infestation in a very 
short time. 

One of the main objects of this, circular, therefore. Is to emphasize the 
importance and value of honest efforts to control this Insect for the great 
majority of districts where it has established itself, rather than efforts at 
extermination, which will prove successful rarely at best, and will always 
be accompanied with great immediate loss. The other principal object Is to 
designate briefly the means of controllingthls scale insect which experience 
has shown to be of practical value. 

THE DIFFERENT MEANS OF CONTBOLLINO THE BAN JOSH 9CA1.B. 

In California, where this scale first occurred, the one remedy tor it Is 
In spraying with the lime, salt, and sulphur wash. This wash is very eftec 
tlve. and Its use impossible in all cllmiites similar to those of the Pacific coast. 
In the East, the molster climate and the more frequent rainfalls at and sub- 
sequent to the time when treatments have to be made render this wash, as 
a rule, ineffective, and distinct methods of treatment have been found to be 
necessary. The methods of control for the Bast are, in the order of their 
importance, as .follows: (1) The soap treatment; (2) treatment with pure 
kerosene; (3) treatment with crude petroleum; (4) treatment with mechan- 
ical mlKturee of either of the last two oils with water. In the main, these 
are all winter treatments and are made at any time when the trees are in a 
dormant, leafieea condition. The treatments enumerated are all for trees In 
the orchard. Nursery stock badly enough Infested to require such treatment 
is best destroyed. For the general disinfection of nursery stock the hydro- 
cyanic acid gas treatment is the standard and only satisfactory means. 
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OLD SCALE. 

MASS OF OLD SCALES. 

(San Jose Scalb.) nnm.eciii.GoOQlc 

rVDY THIS PERNICIOUS SCALE, BUYA CHEAP MAGNIFYING OLASS AND EXAMINE YOUR FRUH 
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The Soap Treatment. — Whale oil or flab-oll Boap, preferably made with 
potaeh lye, Is dissolved in water by bollInK at the rate of two poundB of Boap 
to tbe gallon of water. It applied hot and on a con^parattrely warm day in 
winter, U ean be easily put on trees with an ordinary spray pump. On a very 
cold day, or with a cold solution, the mixture will clog the pump and dlfltculty 
will be experienced In getting It on tbe trees. Trees should be tborougblj' 
coated with this soap wash. Fear and apple trees may be sprayed at any 
time during the winter. Peach and plum trees are best sprayed in the spring, 
shortly before the buda swell. If sprayed In midwinter or earlier, the soap 
solution seems to prevent tbe development of tlie fruit buds, and a loss ol 
fruit for one year is apt to be experienced, the trees leafing out and growing, 
however, perhaps more vigorously on this account. The soap treatment is 
perfectly safe for all binds oC trees, and is very elTective against the scale. 
With large trees, or badly infested trees, preliminary to treatment It Is desir- 
able with this as well as other applications to prune them back very rigor- 
ously. Tbla results in an economy of spray and makes much more thorough 
and effective work possible. The soap can be secured in large quantities at 
from 3% cents to ^ cents a pound, making the mixture cost, as applied to the 
trees, from 7 cents to 8 cehts a gallon. The success of the soap treatment 
is largely influenced by tbe quality of the soap used. Many brands are on the 
market, mostly made with soda lye, A potash soap should be insisted on and 
one that does not contain more than 30 per cent, of water. The soda soap 
washes are apt to be gelatinous when cold and difficult or Impossible to spray 
except when kept at a very high temperature. 

Kerosene Treatment. — This consists in spraying the trees with ordinary 
illuminating oil (coal oil or kerosene). The application is made at any time 
during the winter, preferably In the latter part, and by means of a spray 
pump making a flue mist spray. The application should be attended with 
the greatest care, merely enough spray being put on the plant to moisten the 
trunk and branches without causing the oil to flow down the trunk and col- 
lect about the base. With the use of this substance It must be constantly 
borne in mind that careless or excessive application of the oil will be very 
apt to kill the treated plant. The application should be made pn a bright, 
dry day, so that the oil will evaporate as quickly as possible. On a moist, 
cloudy day the evaporation Is slow, and injury to the plant is more apt to 
result. If the kerosene treatment be adopted, therefore, it must be with a 
full appreciation of the tact that the death of the tree may follow. This oil 
has been used, however, a great many times and very extensively without any 
consequent injury of any kind. On the other hand, its careless use has- fre- 
quently killed many valuable trees. Its advantages are its elTectiveaess, 
availability, and Its cheapness, kerosene spreading very rapidly and much 
less of It being required to wet the tree than of a soap and water spray. Pure 
kerosene is more apt to be injurious to peach and plum than to pear and apple 
trees, and the treatment of the former as with the soap wash should be 
deferred until spring, just before the buds swell. With young trees espe- 
cially it is well to mound up about the trunk a few Inches of earth to catch 
the downflow of oil, removing the oil soaked earth Immediately after treat- 
ment. 
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The CTitde-Petro;e%K Tmament.—Crade petroleum la used In exactlr 
the same mj u Is th* common UlumlnaUng oil rorerred to above. Its advan- 
tage over kerosene U that, aa It contains a very large percenUge o( the heavy 
olla and paraffin, It does not penetrate the bark so readily, and, on the other 
hand, only the light olla evaporate, leaving a coating of the heavy oils on the 
bark, which remains In evidence for months and prevents any youDg scale 
which may come from the chance Individuals that were not reached by the 
spray from getting a foothold. Crude petroleum cornea In a great many dif- 
ferent forma, depending opoB the locality, the grade successfully experi- 
mented with in the work of this Division showing 43° Baume. Crude oil 
showing a lower Baume than 43° la unsafe and more than 45° is unnecessarily 
high.— (Smith.) The lower specific gravity Indicated (43°) is substantially 
that of the refined product, the removal of the lighter oils in reflnlne pmc- 
tlcally oIFsettlnK the removal of the paraffin. The eame cautions and warn- 
ings apply to the crude aa to the refined oil. 

The Oil-Water Treatment. — ^Various pump manufaeturers have now 
placed on the market spraying machines which mechanically mix kerosene 
or crude petroleum with water in the act of spraying. The proportion o( 
kerosene can be regulated so that any desirable percentage of oil can be 
thrown out with the water. A 10-per-cent-strength kerosene can be used tor 
a summer spray on treea where the San Jose scale is multiplying rapidly and 
It is not desirable to let It go unchecked until the time for the winter treat- 
ment. The winter treatment with the water-kerosene sprays may be made 
at a strength of 20 per cent. Of the oil. Applications of the oU-water spraj 
should be attended with the same precautions as with the pure oil, and there i 
Is even somewhat greater risk, owing to the natural tendency one has to apply 
the dilute mixture much more freely than the pure oil. The application 
should be merely enough to wet the bark and should not, to any extent, at 
least, run down the trunk. The collection of water and oil about the trunk 
la just as dangerous to the tree as the pure oil. 

In the use of the oil sprays noted above, one who has not had- experience 
with them fs advised to make some careful preliminary tests to fully master 
the process', preferably waiting two or three weeks to determine the results 
before entering on the general treatment of the orchard. It is well, also, 
with the oil water mixtures, to test the pump from time to time, spraying Into 
a glass Jar or bottle to determine by actual measurement whether the per- 
centage of oil and water Is being properly maintained. 

ruiEKAiioN <» irnasEBT stock. 

All nursery stock which is under the least suspicion of contamination 
with the San Jose scale ataonld be fumigated; and It is perhaps worth wbils 
to fumigate in any case to give the utmost assurance of safety to the pu^ 
chaser. The hydrocyanloadd-gas fumigation Is the one to use. This gas Is j 
generated by combining potaasium cyanide, sulphuric acid, and water. Tba I 
proportions of the chemicals are as follows: Beflned potassium cyanide (Si 
per cent.), one onnee; commercial sulphuric acid, one ounce; water, tbrw 
fluid ounces — to every 100 cnblc feet of space in the fumigating room or house, i 
"^he latter should be w near alr-tlght as possible and provided with meam I 
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of TenUlatioD aboTe and at the side, operated from without, so that at the 
end of the treatment the poisonous gasee can be allowed to escape wlthoat 
the necessity of anyone entering the chamber. The generator of the gas may 
"be any glazed earthenware vessel of one or two gallons capacity, and should 
tie placed on the floor of the fumigating room and the water and acid neee«- 
sary to generate the gas added to it. The cyanide should be added laat, pre- 
ferably in lumps the size of a walnut. Promptly after adding the cyaold* 
the room should be vacated and the door made Cast. The treatment should 
continue forty minutes. It must be borne In mind that the g&B is extremely 
poisonous, and under no circumstances must be Inhaled. The gas treatment 
Is ettective against the scale on growing trees in the orchard also; but th* 
dtfBcuIty and expense of the treatment, except for nursery stock, makea it 
prohibitive in the case of deciduous fruits. 

THE LIME, lUUHUB. AND SALT WASH. 

This is the Invariable remedy for the San Jose scale In California and 
much of the Pacific coast, and it is, under the conditions of climate obtaininf 
In that region, undoubtedly very cHective. Early experience with this wash 
In the East threw doubt on its efficiency as an insecticide under the cllmatle. 
conditions prevailing throughout the eastern hall of the United States. Som* 
later experiments, however, have shown that wherever the weather condi- 
tions happen to be very favorable, duplicating, in a measure, the condiUoiu 
on the Pacific coast, this wash is etFectlve In the East also. Unfortunately, 
the weath^ conditions can not be relied on, and, therefore. Its use in the East 
is not recommended. But If a considerable period (ten days or two weeks, at 
least) of dry weather could be assured after the treatment, it would probaUy 
give very satisfactory results when properly made and applied. It Is a winter 
application and Is applied in January or February, or at any time prior to 
spring growth. It may be prepared after the following formula: Unslaked 
lime, thirty pounds; sulphur, twenty pounds; salt, fifteen pounds. Place all 
together in a barrel with thirty or forty gallons of water and boil with steam 
for three or tour hours. For use, the mixture should be diluted to make sixty 
gallons of wash, and may be preferably applied at a high temperature. It 
may be made in smaller quantities by boiling over a fire, using the sam« 
proportion of Ingredients. This wash Is applied nearly every year, or as often 
as the San Jose scale develops in any considerable numbers. It has the advan- 
tage of leaving a limy coating on the trees, which acts as a deterrent to tho 
young scale lice, and where It Is not washed by rains retains its value as an 
insecticide coating lor some time, remaining In evidence on the trees for 
several months. — P. S. D«p. of Agri. Cireular No. iS. 

A VALUABLE ARTICLE ON THE TREATMENT OF BITTER ROT ON 

APPIjES. 



This disease, which has sometimes proven so disastrous to the appla 
grower, has already been found this year widely distributed throughout th« 
chief apple-growing regions of Illinois, and it has probably made the samo 
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BUrt elBewhere. It Is never greatly developed at this efeaaon ot the year, but 
sharp observers are able to Bnd It when tbere are but few infected apota on 
the young apples. 

A discovery Just made, July Ilth, founded upon the observaUon ot an 
Illinois apple grower, seems to give an opportunity not before poasible to 
combat the scourge, and this circular Is Issued hastily In tbe hope that a por- 
tion of the apple crop now'llable to attack may be saved. It Is a matter of 
common knowledge that the (nilt flrst Infected In a tree occupies a definite 
position in the branches. In general terms, it may be said that the disease 
shows in a conical shaped area with the apex upward, and this has been 
explained by the fact that the spores of the fungus are adhesive so that they 
cannot be distributed by wind but can readily be washed down by rain, Tlie 
primary Infection at the apes of this cone, commonly supposed to be an earlier 
diseased apple, furnished, It was thought, the spores which started the disease 
In the Irults underneath. It has now, however, been ascertained (and this 
is the new fact in the case) that this primary Infection starts in a canker 
upon the limb of the tree. In this situation the fungus lives over winter and 
as early as sometime in June begins to produce spores by which the young 
apples are Infected. It has been ascertained that this same thing takes place 
in a "mummied" fruit, and attention has heretofore been strongly directed 
to this. As, however, the mummied fruit commonly (alls to the ground the 
matter remained a puzzle as to how the spores could rise to the tree. The 
new observations recently made by us in many orchards showed that the limb 
canker was in every case the source of primary Infection, and therefore these 
cankers are much more dangerous than the old mummies. It Is not usually 
easy to discover the cankered spot from the ground, but It Is easy to locate 
it by the diseased spots on the apples. With a little practice, any one with 
eyes sharp enough to detect these latter can quickly find the former. It 
aeems, therefore, entirely feasible to prevent further infection by a critical 
examination of the trees at this time of the year and the removal of the 
cankered limbs and the fruits already diseased from It, 

WHAT THS CANEEB LOOKS LIKi;. 

Canker occurs on limbs of any size— from those of an inch or two In 
diameter to last year's fruit spurs. More commonly the spot Is two to four 
inches long. The affected portion Is killed by the fungus and the new growth 
rises as aj-Im ot healing tissue about Its border. The spot Is therefore sunken 
to the extent ot the later Increase In diameter of the limb. It Is rough and 
black and has somewhat the appearance of an old, ragged wound as often 
results from many causes. By close observation it will be seen that the old 
bark of the killed portion is still present though usually variously ruptured 
and sunken. The fungus which causes the bitter rot of apples Is present in 
this old bark and bears the spores in clustered masses over its surface, from 
which they are washed by the rain to the fruit as described. So far as 
observed, these cankered spots are few In number, except in the case of one 
variety, that of the Huntsman, where they are found to be very numerous. 
More often only a tree here and there in the orchard has a cankered Hmb. 
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A CANKERED LIMB AND AFPLES APPBCTBD PROM IT. 



CANKBKBD LIMB AND APPLB8 AFFECTED FKOM IT BY BITTER ROT. 



DISEASED APPLES AND CANKERED LIMBS. 



BlTTEIl KOT CANKEK. 
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PBEVBKTIVB HEAStlRES. 



Prom what is now known, the following preventive procedure Is advised: 
Examine the orchard tree by tree, following systematically the rows — perhaps 
on iTorseback or In some way to look down as much as possible upon the fruit, 
the Infected epota being usually on the upper surfaces of the apples. At this 
time ol the year these spots are brown, circular and very Hllghtly depressed 
and show clearly against the light or reddish color of the apple. As soon 
as one spot Is found search for others and just above the uppermost onea 
look tor the cankered limb. This limb Is sure to be in such a position that 
spores may be washed from It onto the spotted fruit. It will now be an easy 
matter to cut away the diseased limb and to remove the Infected fruit below 
it. It will be safer, however, to take al! the apples from that portion of tha 
tree subjpcted to Infection from the canker, for It may not be easy to And Iha 
very small spots where the fungus recently started. Cut well below the 
canlierect spot, avoiding the rubbing of the infected area Ijy tools or hands. 
The operator who goes Into the tree top tor the purpose of making examina- 
tions and removing cankered limbs should be provided with rubber boots or 
thin-Boled shoes, so as to not In any way cause the rupture of the bark when 
climbing about. All diseased Umba and fruit removed from the trees should 
at once be put Into a wagon or other receptacle and removed from the orchard 
where they will be either burned or buried deeply In the ground. 

EiperlmentB carried on this year by the University of Illinois prove con- 
clusively that bitter rot can be very largely held in check by Bordeaux mix- 
ture, even when trees have one or more cankered limbs. It is believed, how- 
ever, that a critical examination of the trees and the removal of the source 
of infection as described is the most Important work the orchardlst can do. 
This circular Is therefore sent out with the hope that this later information 
with reference to bitter rot may be the means of saving the trult growers of 
a wide section of the country from heavy losses. The University is now at 
work preparing additional Information carefully Illustrated which will be 
distributed in circular form within a week or ten days. Go to work now, 
however, with the information at hand, for the delay of a single day may 
mean the loss of your entire crop. 

T. J. BuBRiLL, Chief in Botany. 
J. C. BtAiB, Chief In Horticulture. 

Urbana. 111., July 14, 1902. 

THE PRESERVATION OF GRAPE JUICE AND SWEET CIDER. 

The manufacture ol unfermented grape juice and of sweet cider assumes 
conelderable proportions in many localities, but difficulty is often esperlenced 
In preparing a piroduct which will " keep," 1. e., does not ferment. 

Fermentation Is due to the presence of micro organisms In the juice or 
elder, and may be prevented by sterilizing the latter as well as the vessels 
used In connection with the bottling of the product. Heating Is the simplest. 
Batest. and most eBectlve means of sterilizing, but great care Is necessary in 
order to so control the temperature as to secure thorough sterilization with- 
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out Injivlns Uie BaTor of tlie product A report of the Cajioda Experimental 
E^amu clTee an account ot a Beries of experiments on the best means of 
•terUldnK grape Juice. The conclusion, which probably applies to sweet 
elder ao well aa to grape Juice. wa« that " the natural flavor ol grape Jules 
Miar be preserved Intact by raising the temperature of the juice gradually to 
170° F., keeping It at this point for ten minutes and then quickly bottling It, 
taking care to use absolutely air-tight and thoroughly sterilized yeesela. These 
Teasels should be taken from a tank or ketUe of boiling water, immediately 
CUed, and corked or covered with the least possible delay." 

The USB of antiseptics, such as salicylic acid, is considered imwlse. They 
are unnecessary, and unless used with great caution may be Injurious to 
kealth.— 0. B. Experiment Bulletlne. 
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LEGUMES. 



GROWING CLOVER. 

BY JNO. JBIXICOBSB, I 

There are many crops grown which exceed red clover In monej' value, 
but there Is DO crop !n those Bections where it succeed! of the same value to 
the farmer because In growing the lecumee In a regQlar rotation with other 
crops is summed up the whole question of good fiumlng. When once land U 
In Bucb condition that a stand of red clover can be secured, success with pro- 
per effort. Is certain. The complaint that clover will not grow as well as 
formerly, that It is harder to get a stand, is Just as loud where clover growing 
is only occasional as where It baa been grown regularly for years. It seems 
to be on a par with the cry that we do not have u much rain as years ago, 
"When land was new, rich and full of humua good crops were grown with little 
efFort and rough tools, but a bad system of farming has Impoverished the land 
and the humus Is lost. It bakes more and requires careful treatment. If 
land is in such a condition that it won't start clover it must be improved. 
The best way to do this is by sowing cow peas, clover's twin sister, early, 
taking off a crop ot hay, then plow the stubbie (or wheat, on which clover 
can be sown in the spring. The writer lias never used artificial fertilizer 
nor seen clover-sick land, so knows nothing on these points. Good authori- 
ties advise the application of twenty five bushels of lime per acre when clover 
sod Is turned under, as a preventive or cure tor acidity, to which clover sick- 
ness la attributed. 

In Middle Tennessee clover can be sown in fall or spring: the latter is 
generally most convenient. If sown la the fall, put eight or ten pounds of 
seed per acre on well prepared land, between September Ist and 11th, without 
cover crop. The best stand In Bpring is secured sown with oats; this seems 
to be caused by the better coadition of the land and because it is generally 
sown a little later than when on wheat. But oats In this section are not a 
paying crop, being lighter and not aa good teed as those grown North. It Is 
also harder to get them In at the right time on our land, which does not dry 
out well early in the year. Most of the clover is sown on wheat about March 
Ist, when the ground is frozen; sometimes late freeses kill it. This year 
we sowed about April l£t, and in spite of a dry spell seem to have a stand. 

After the cover crop Is cut come the weeds; they must not be allowed to 
smother the young clover out; they should be cut before they do any harm, 
and not left till September. Cut again then with advantage. If there are 
no weeds, cut Just the same, leaving everything on the ground. Stocki mus* 
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be kept off the nest winter; they hurt It badly If allowed to trample it. 
making it later in the spring, which may cause the loss ot one cutting. 
Clover should be cut early when in full bloom; it makes the best bay, aud 
the earlier the flrat crop comes off the earlier the second starts to grow. It 
should have a chance to get a start before the spring moisture Is out of the 
ground. To make good clover hay requires experience and Judgment. Many 
tell when to cut, when to rake and how to cure in the cock, but these rules 
cannot be followed In practice. The clover should be got In the bam as soon 
as dry, and should be handled to lose as few leaves as possible. We like to 
haul from the windrow made with a two-horse rake, and save the Tabor ot 
cocking; but an eye must be kept on the weather. If it must be piled make 
the cocks as large as possible with straight sides, pressing down well as made. 
Clover cocks help in a shower, but will not keep out continued rain, and wet 
clover is not nice hay; still it Is very hard to get It In such a condition that 
Block cattle won't leave straw to eat it. In hauling from the cocks spread 
and air the hay before hauling. The second crop makes as good hay for 
cattle aa the first. It Is said to slobber horses, consequently the first is saved 
for them; tt also slobbers at times. Often a third crop can be secured, but 
this depends on the season and the early cutting of the other crops. If seed 
is saved let it get fnliy ripe and thoroughly cured, stacked in the field and 
covered with straw. 

The value of the clover crop lies in the fact that it draws nitrogen from 
the air. forming nitrogen salts in the soil and protein in the bay. As before 
said, the writer has never used artificial fertilizer, and he cannot believe that 
the long lists of special fertilizers in some papers lead to good farming. 
Where clover won't grow cow peas will, and what is the use of paying a big 
price for nitrogen In fertilizer when it can be got at home for nothing, at the 
same time giving the soil humus which nearly all the Southern soils need. 
Try and pump some phosphoric acid and potash out of the subsoil with clover 
or pea roots, and quit building up a fertilizer trust. Our Idea of good farm- 
ing is growing a rotation of crops, and where more Is needed, it is better to 
buy feed off the place and feed it with clover and other roughness. While 
clover Is of value to the soil, the hay is of equal value in the barn, to mix with 
other roughnesB. Shredded com, sorghum and millet are all lacking In pro- 
tein but rich in carbohydrates; mixed with clover a better balanced ration 
is thereby formed and the value of the total food increased. 

j8mi(ft county, Tenn. 

HOW PROFESSOK MASSBY MAKES PEA HAY. 

We never could understand the great amount of trouble some farmers. 
In the South especially, take in making pea vine hay. We have seen them 
plant stakes with cross-pieces all over the field, to bang the bay on. have 
seen them make scaffolds of rails like shelves, one above the other, to cure 
it on; have seen bushes with the limbs on stuck up over the field to tangle the 
hay on for curing, and all sorts of contrivances, ail of which are totally need- 
less, and the use of which would always keep the Industry on a small scale. 
For if the hay from the pea cannot be made as readily and In a similar way 
to that from clover It will never be general in its use. We have been making 
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pea vine hay many years and have time and again told la these columns how 
we make It. We have never had any to mould in all our experience. Pea 
vine hay cured around poles or on scaSolds exposed to the sun will always 
lose moat of the leaves and the stems will he hard, and, in fact, the whole 
article will be inferior to that cured with as little exposure to the sun as 
possible. There is not a. particle of difference between the curing of clover 
hay and the curing of cow pea hay, except that the peas need to stay in the 
cock longer than clover. If cut too green, we will admit that cow peas are 
rather hard to cure properly, and It takes longer than if the peas are in tlie 
proper state, and the hay is not so good. One advantage the cow pea has 
over clover. This Is the fact that it will stand wetting by rain without serious 
injury, while clover, half cured, is badly damaged by rain. We have a large 
lot of peas to cure this season, and anyone Is welcome to see the hay when 
in the bam. We rake into windrows tbe same day if the weather is hot and 
drying. If not, let them lie till well wilted. Then rake, and the next day 
turn and cock, and if the following day the twisting test shows alt right, put 
them In the bam. Some of the beet pea hay we ever saw was brought to the 
Farmers' Institute at Llncolnton, N. C., last year. It was stored while limp 
in rail pens in the Held, and the pens were capped with straw stacks. Never 
cut the hay till the first pods at least have turned yellow, and when you have 
it in the bam, let It alone, for if you stir It up while heating It will surely 
mould. Mr. Beam, we have no doubt, will stick to the twisting test here- 
after. We are experimenting with the cow pea this season In order to note 
the difference In times of planting and methods of planting. All our peas 
are the Wonderful. We have some that were drilled In rows three feet apart 
the first day of May, using a little over a peck oC seed per acre. At this 
writing (July 5th) these are over knee high and nearly hide the ground. 
Another piece was planted the same way the middle of May, and at the same 
time another piece was sown broadcast at rate of two bushels per acre. The 
main crop was sown broadcast at rate of one bushel per acre about the 25th 
of June. These are now Just fairly up. We will note the difference in these 
various plantings with a great deal of interest. We have sown over twenty 
bushels and intend to save our own seed this year from some of the drilled 
peas. We are waiting now for rain to enable «6 to plow for a few more 
to be sown by or before the middle of July. The general opinion here is that 
the very early planted peas will make more vine but less peas than the later 
ones. We want to test this, for as yet we do not believe it. But to come back 
to the hay. We have no doubt that Mr. Oliver makes a fairly good hay with 
hlB method. But It costs too much, and takes too much labor. We will take 
a great deal of pleasure in showing him our hay when it is cured, and it will 
be done at ball the cost of his method, and we think he will say ours Is per- 
fectly good. At least we never made any bad pea vine hay, except In the 
very hot summer of 1900, when it cured too fast for uB, and was dryer than 
we liked before we could get It In, and it was not as greeu and pretty as we 
like to have It. 
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CURING PEA VINE HAY. 



BT C. W. BLACKNALL, OP KITTBELL, N. a 

The COW pea vine la worth as much as the cotton plant to the coantrj, 
perhaps more, for it grows much Turther north and thrives on vaat regions 
in which cotton will not grow at all. The cow pea has a thre&told value. 
Greatest of air is, that It increases the fertility ol every acre on which It is 
grown, and increaaee it faster and more economically than any other crop as 
easily, surely and widely grown. Then the pea Itself la of a high value as 
stock food, nor do men with sound appetites despise It! Third, as a forage 
the pea-vine hay la beyond comparison the best food that we have ever used. 
Shredded as we shred It its actual value to us is fully twice that of timothy 
hay. Of course a chemical analysis does not show that difference, though I 
believe it shows a conatderable difference, in favor of pea-vine hay. In esti- 
mating Its value I consider the great relish of all the animals for it, their 
superior condition and working capacity, and the lessened ration of grain 
that will keep them up while fed on it. 

The value of pea-vine hay as a forage depends very largely upon Its 
proper curing; probably more than any other forage whatsoever. The curing 
of It is the simplest, easiest thing la the world. I don't know how I came 
to adopt it unless It was owing to my belief that the best thlnss are the 
simplest things, the beat ways the simplest ways. Nevertheless this mode 
of curing is of Incalculable value to us. For it not only cures the hay 
perfectly but there Is no worry, no element of uncertainty as In all other 
modes. 

We cut the pea vines with a mower drawn by two horses. One machine, 
well handled, will cut nearly ten acres a day. A cutting blade could, of 
course, be used for a small acreage. Right behind our mower follows a force 
putting up stack poles. Any ten foot pole will answer as It has to stand only 
a short while. The pole set we nail a strfp of wood — readily riven from pine 
or any wood that splits easily — about lour feet long, placing it about one 
foot above the ground, and immediately above another similar strip nailed 
cross wise the first. These strips serve to keep the bottom of the stack of 
vines from resting on the ground and rotting In wet seasons. Brush will 
ansner as well or even better, though It Is not practicable where a great 
many stack poles are to be protected. We put up about 2.000 stacks every 
fall. We have cured vines without any rottitg at all when no protection at 
all was used at the bottom of the stack. 

Well, the stack poles planted we follow right behind the mower and 
make stacks of the vines as high as the poles and about four feet in diameter, 
sloping and smoothing the stacks at the top so as to shed water. 

No more attention or thought need be given the stacks till the vines ar« 
Bumciently cured to be threshed and shredded. And a Lieautiful and most 
excellent lot of forage you will have, too. All cured green and sweet It 
tastes sweet, almost like sugar cane. The shredding should be done aa soon 
after the vines are cured as practicable, as the longer the stacks stand the 
deeper the weather effects the vines. Besides bad weather la apt to come 
' *er in the tail and hinder the shredding. 
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LARGEST PEA PRODUCING COUNTIES IN THE STATE. 

Caroline srowe the lare:eBt acreaee In peas, wltli King William a clOM 
second, Hanover tbird, and Essex fourth. 

GROW CRIMSON CLOVER IN WINTER AND COW PEAS IN SUMMER, 
TOUR LAND CAN'T STAT POOR. 

Crtmson clorer can be sown during the late Bummer or fall, either by 
Itself or at the last working of corn or cotton. Advantage should always 
be taken of a favorable season for seeding this crop, as It sprouts very quickly 
and easily. When sown by Itself, it la better always to prepare land Intended 
for crimson clover as early as can conveniently be done, and then wait tor 
a good rain. As soon as practicable, after a rain, run a light harrow over 
the ground to break the crust of the aoU; then sow the seed and cover with a 
smoothlDg barrow, brush harrow or roller. A great many of our truekars 
make It a rule to seed crimson clover on all vacant land as soon as the cropa 
are taken off. It is not at al! necessary to replow for crimson clover; In fact. 
It Is better not, If the land Is reasonably clean and not too hard or compact. 
Running a cutaway or sharp-toothed harrow over the land will, as a rule, 
give sufficient preparation on land where crops have been recently taken oB, 
and better stands will be secured than if the land la freshly plowed. On* 
of the principal reasons why crimson clover sometimes falls to give flatlslac- 
tory stands Is on account of being sown on freshly plowed land, which doM 
not seem to be compact enough to protect the little rootlets against the hot. 
dry apells which we sometimes experience In the late summer and tall, and 
on this account it Is much better to seed on land that has been plowed some 
time prevlouB to seeding, 

rSES, A5D VALUB A3 A SOIL lUPKOVES. 

In addition to its great value tor pasturage, eariy green forage and hay, 
crimson clover Is unquestionably one of the best soil improvers the farmer 
can use. It not only adds to the fertility of the soil, but puts"" the land in ex- 
cellent condition for the crops which are to follow It. It also prevento th« 
winter leacblng of I.ind, conserves Its fertilizing conEtituents, and will increaae 
.the quantity and quality of crops following it. wherever It is grown. lU 
nse Is increasing very rapidly, and it is only a question of its merits becoming 
fully known, when it will be appreciated and considered as one of the most 
important crops for fanners everywhere. - JScc A. 

HAIRT VETCH. 

Hairy vetch la a valuable winter legume. Like crimson clover It grows 
in winter and gathers nitrogen from the air, conserves the winter moisture, 
and l8 easily grown on poor sandy land. It will reseed itself It left alone. 
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COW PEAS AND INTENSIVE CULTURE. 

A man may have ei veiy limited area under cultivation, but if he will 
keep part of that In cow peas, plant a still less acreage to cultivated crops, 
and with more Intensive cultivation, and then keep alternating his tillage 
land with cow peas or clover and commercial crops, he will Boon grow to be 
a very "big small farmer," or else a larger one; he simply cannot help him- 
self. Cow peas will force him Into prosperity .^Kural Newt. 

One acre of good cow pea hay will make as much protein, the muscle and 
milk-makers, as two tons of wheat bran, and at on»-half the cost, and the 
land Is better after growing the peas than before. 

- LET US REPEAT A PEW FACTS. 

When the farmer grows any of the legumes, either red or crimson clover, 
cow peas, vetch,' soy bean or any of the legumes, he Is doing two things that 
will always improve his soil. He U getting nitrogen in the cheapest way pos- 
sible for him to get It — at the rate of from $5 to (20 per acre, according to the 
yield of the crop. He is putting in his soil vegetable matter to decay there, 
which must always be in the soil before heavy crops can be grown. This 
decayed vegetable matter is called by a short name, huwius. This humus 
makes the land soft and friable; it prevents it from breaking up cloddy or 
forming a crust on the surface. This humus Increases the capacity of the 
soil to hold moisture. The yield of the soil is largely In the power it has to 
bold moisture; all of our crops are drinkers, not eaters. The humic acid pro- 
duced by the humus also gradually dissolves the Insoluble potash and phoe- 
forlc acid that is found in sufficient quantity in all soils, and makes it soluble 
and ready to feed the crops. These are most Important facts, and worthy of 
careful consideration, and will, if practiced year by year, reduce the use of 
commercial fertilizers, improve the soil and increase the profits in farming. 



DcmizedbvGoOglc 



bv Google 



DcmizedbvGoOglc 



C0MMI8SI0WEB OP ABKIODLTUEB. 



TRUCKS AND VEGETABLES. 



SELECTING AND SAVING SEED POTATOES. 



Should farmers save their own seed potatoes, is a question frequently 
ashed. It Is promptly answered yes, when asked by a, Long Island farmer. 
Because those who save thetr own stocks for seed purposes and use proper 
care in selection are, as a rule, the most successful. In this locality, as In 
all others where the potato is successfully grown, there are some dlatrlcts 
and some particular farms which are famous for producing enormous crops 
of potatoes, and where the whole crop is frequently sold at high prices for 
seed purposes. In such localities we generally find that such advantages arise 
not less from the nature and properties of the soil heing favorable to the 
production of the potato, than from the infinitely greater care and attention 
which is paid to the crop. 

In the selection of seed, and choice of varieties, there is but one safe rule 
to follow. Procure it from that place where it is the most perfect and healthy, 
where the yield under favorable conditions Is the largest, and where the char- 
acter of the soil and the conditions of climate are similar to your own. 

The development of the potato as to quality and productiveness Is more 
due to proper care In selection tor seed purposes than to all other causes com- 
bined. This care is a simple matter, so simple that its importance is rarely 
understood or appreciated. The usual one of selecting the most desirable 
tubers from the bin at the time of planting is hut the first step In the line of 
improvement, and that step often a mistaken one, as the ones chosen may 
be the only ones to be found in a hill, and the ones selected may represent 
as many hills as there are specimens selected, 

• The proper method to pursue is to go over the field at the time of harvest, 
select vines that are strong and stocky, not long or straggling. Carefully 
take up with a fork, and if the potatoes in that hill or from one given vine 
are all of a uniform shape and of a desired size, such are the proper ones to 
select tor stock, and none others. One of the laws of reproduction is that 
"like produces like," and where there is hut one well-formed potato In a hill 
or from one vine, the offspring will too closely resemble the parent. We are 
familiar with this practice, and know the reauita are of far greater importance 
than we have stated, that the annual crop la more than double that where 
tbe ordinary methods of taking the best-looking specimens from the bin are 
followed and the quality is better. — American AgricuUurUt. 
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MARKET FOR POTATOES. 



The new market for potatoes that la rapidly Increasing In the tropica la 
not yet half appreciated by potato growers and dealers. Here is Governor 
Hunt reporting that during the past twelve, months, Porto Rico alone imported 
(600,000 worth of potatoes from Spain. Under the treaty of Paris, Spain has 
entry into the markets of Porto Rico, Cuba and the Philippines under the 
same conditions as the United States, until 1908. Therefore Spanish produce 
and manufactures are entitled to free admission into Porto Rico and into the 
PhUlppineB at a reduction of 25 per cent, from the rates of duty prevailins in 
the United States. But it goes without saying that America can produce 
potatoes more Cheaply than Spain or any other country, and every bushel of 
potatoes consumed in the tropics should come from this country. 

TOMATO LEAF-SPOT AND MUSKMELON BLIGHT. 



The Ohio Experiment Station warns tomato growera to be on the alert 
for tomato leaf-spot and to begin early in their measures for Its prevention. 
The prevailing wet weather is favorable to this disease which may again 
prove as destructive as in 1898 and 1900. Spraying the plants with Bordeaux 
mixture at intervals of two to three weeks promises very large retuma should 
such moist weather continue. 

Gardeners and truckers are also warned to begin spraying for the downy 
mildew of muskmelons and cucumbers, should their plants promise to yield 
after the middle of August. Earlier spraying tor this disease was not re- 
quired, but from the present date forward, treatment should be made at Inter- 
vals of eight to ten days if a late yield Is anticipated.— OAfo Bulletin. 

"THE FINEST CONCENTRATING POINT FOR THE TRUCKING INDUS- 
TRY IN THE WORLD." 

The above is what the Government says respecting the Norfolk trucking 
and market gardening section. To develop a great industry like the trucking 
industry there must be several factors. There must be a soli, a climate, and 
a market. 

In addition to the above the great bulky crops of farm produce must be 
qulchly, cheaply, and easily moved to the great consuming centres. In this 
very, very important respect (cheap freights) the Norfolk section has no 
superior, and in fact no equal on the North American Continent. 

We desire to call attention to two views In connection with this topic. 
The "Arms of the Sea" penetrate the land here In all directions. Elach farmer 
of any importance along all these "arms" has his farm wharf, at which little 
steamers or Balling vesaelB lie and are loaded with the products of the tarm, 
and then hoist sail and glide away to the wbarves in Norfolk to unload and 
return for more. It often happens that the wind and tide are against these 
little sailing vessels, and it Is slow work beating their way into the harbor. 
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At such times, say about 2 P. M., tbe tranftportatton companies in this 
harbor send out tugs to gather up the belated little sail Tessele ana tow them 
alongside the docks. The cut shows one of these tugs with a. small tow of 
vessels. We oRen eee as many as ten to fliteen of these little sailing TeBsels 
trailing along after the tug, looking very much like an old mother duck with 
her ducklingB strung out behind her. 

This view shows these little vessele unloading at the docks. This partic- 
ular dock shown is that of the Old Dominion Steamship Company. The little 
vessels with their loads of truck gather around the dock often three and four 
deep and wait turn to *inload. These docks cover several acres of ground, 
and are literally as full of colored laborers as an ant-hll! is full of ants. 

There is no busier scene, nor one more attractive, than to view this army 
of laborers unloading farm produce from these little sailing craft and trans- 
ferring It to the great steamers for New York and other northern points. 

The steamer shown In this view will carry 25,000 packages of farm pro- 
duce to New York at a single trip. These packages will be mixed — barrels, 
baskets, boxes and crates. If these 25,000 packages were set on end, so as to 
occupy the smallest amount of space, they would cover two and one-halt acres 
of ground. 

From six to eight of these steamers leave each week, and they are all 
loaded with farm products, especially during tbe busier season of April, May, 
June, and July. There are no farmers in the world enjoying such splendid 
facilities for getting the great bulky farm crops from farm to market, as Is 
enjoyed by our farmers In the "Venice of America." 
Yours, etc., 

Norfolk. Va. 



A FIELD OF KALE IN MID-WINTER. 

The kale and spinach crops of Eastern Virginia are assuming greater 
proportions each year. The above photo was taken Just before Christmas, 
and many such fields, many much larger, and some more luxuriant could be 
seen around ttila seaport. This crop Is usually planted In August. It Is gene- 
rally drilled In In single rows with a wheel drill pushed by hand. 

It is used entirely for "greens" and flnds a market in New York, Boston, 
Philadelphia, Washington, Baltimore, and through these cities as gateways 
it finds its way to all northern and western cities. The crop is going to 
northern markets almost dally now and this will continue all winter or until 
the crop Is all marketed, as this is one of the years when everything green 
sells well. The crop yields as high as 300 barrels per acre, and in some 
instances even more, depending on the variety grown, the soil and the season. 
A fair yield is 200 barrels per acre. The price ranges from 75 cents to 11.26 
per barrel. It Is a cheap crop to grow; but is not considered as profitable a 
crop as its sister crop — spinach. 

Spinach U planted a little later in the fall, say in September or October. 
It is a smaller plant than kale, and Is also used for "greens." The yield per 
acre Is from 100 to 200 barrels per acre. Larger yields are frequently made. 
The price is from }1.25 to (3 per barrel, frequently reaching (4, f5, and even 
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in per barrel. A very large acreage of spinach is planted and now growing 
for tlie northern markets, which are more bare than before tor years. The 
spinach and kale crop this year will certainly exceed a lialf million ba,iTels. 

The freight rate to New York or Philadelphia on kale and spinach is 
only 15 cents per barrel; on cabbages the freight is 17 cents per barrel; on 
potatoes, 20 cents. The soil of Eastern VirglQla Is especially adapted to these 
and kindred crops. It la mellow, warm and dry. In sunny nooks where the 
north and west winds are cut off, these crops grow slowly all winter IodE- 
The kale and spinach crop covers at least 3,500 acres in extent. 

Virginia largely excels any other State In the production of bale and 
spinach. 

CELERY CULTURE. 

Under favorable conditions celery la the most profitable crop grown. 

The growing of celery on a commercial scale is with few exceptions a 
new feature to the truck growers. The general impression has been that 
celery requires a particular kind of soil, and that the ordinary trucking lands 
will not produce an average crop. It is also believed that the climatic con- 
ditions were not suited to the best development of the pJant. While it is true 
that the average trucking soil of Maryland is not an ideal soil for celery, it 
can be grown successfully on most lands, provided a certain amount of care 
is taken in the selection, preparation and fertilization of the land. The 
proper time of planting, spraying, watering and cultivation are also Import- 
ant factors on which success la often dependent. 



The Ideal soil for celery is reclaimed peatbogs or muck lands. Tbese 
are composed almost entirely of vegetable matter, and when aufflciently 
drained and decayed produce the beat quality of celery. The famous celery 
lands around Kalamazoo, Mich., are nothing but reclaimed peat-bogs; so are 
the extensive celery lands In Southern California. In the absence of such 
lands, celery may be grown quite successfully on ordinary garden or truck 
lands well-tilled and lertUized. The most essential point to bear In mind is 
that the land must be rich In humus or vegetable matter. For this reason 
soil intended for celery should have prevIoHsly been given a liberal dressing 
of stable manure from forty to fifty tons to the acre, and allowed to decay 
before the land Is planted in celery. Or if this cannot be had, several crops 
of forage crops should be plowed under and allowed to decay. For celery the 
soil cannot be made too rich In humus. Next, the soil should always be deep 
and mellow. It Is generally advisable to grow several crops of other vege- 
tables on the land until it had reached a high state ot cultivation. The land 
should be thoroughly plowed with a sub soil plow to the depth of twelve to 
fifteen inches. Heavy clay land will, as a rule, not grow good celery and 
should he avoided. If clay lands are the only ones available, they should be 
plowed deeply with a sub soil plow, and large drewings ot barn-yard manur* 
and green crops should be applied before the celery culture is attempted. 
,. . Cor 
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The importance ol water in celery culture ie often orerlooked. The 
annual rainfall in moat sections of tlie country Ib rarely eufBclent to grow the 
treat possible crop, and aome means should be provided whereby the celery 
plantation can be watered during the dry spelts. It the grower Is so located 
that a stream or a creelt can be diverted to the land he is most fortunate. 
If it is not possible, then gasoline or windmill power may be used. The 
cheapest and most effective means will readily suggest Itself to the grower. 
The local conditions will also serve as a guide in this matter. Sub-irrigation 
has been tried with some success, but in many instances it is both expensive 
and impracticable. Watering with a hose or by letting in a stream of water 
between the rows ot plants or even In the bed Itself Is generally the best and 
most economical way. After each application of water and after each rain, 
the land should be stirred as soon as the land will permit to break up the 
crust formed, and to prevent eicessive evaporation. This is very important, 
and should never be overlooked. The more humus the soil contains, the 
greater will be its waterholding capacity, and the less occasion will be for 
watering. 



The celery grower should never rely upon use of commercial fertilizers as a 
substitute for barnyard manure or manure derived from the use of cover 
crops. If the soil condition is not what it o«ght to be it cannot be made so 
by the use of commercial fertilizers. Nothing can take the place of well- 
rotted barn- yard manure applied at the rate of forty to fifty loads to the acre, 
and plowed under to the depth ot eight Inches. The land should, if possible, 
be planted to some hoed crops after the manure has been applied, so as to 
permit it to become thoroughly incorporated with the soil. The soil must be 
in uniform tilth before it is planted to celery. Commercial fertilizers in the 
form of nitrate of soda may be applied with good results In the fall of the 
year, when due to the cold weather, the nitrifying agencies in the soil are 
not active, and the plants can then make good use of it, it being soluble and 
immediately available to the plants. It should be applied at the rate of three 
hundred to four hundred pounds to the acre. In applying commercial fei^ 
tlllzers be sure that they do not come Into direct contact with the plants, as 
they will generally injure them, and in many Instances cause death to the 
plant. 

The seed for the early crop should be planted from the first to the fif- 
teenth of March in hotbeds. These are made in the usual way. It is some- 
times advisable to transplant the seed into cold frames to produce stocky and 
healthy plants. Shearing off the tops of the young plants is also done to 
make the plants stronger. For late crop, the seed may be sown In the open 
ground In a well-prepared seed-bed. The soil should be a rich, sandy loam, 
and in fine tilth, and plowed to a depth ot at least ten inches. The size of the 
bed Is a matter of convenience, long and narrow ones being preferable, as they 
11 
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are more easily and economically cultivated. Soils which have a tendency to 
bake after rain oc watering should be avoided lor seed-beds. The seed should 
always he sown in rows from six to eight inches apart to facilitate cultivation 
and working. 

There are two general methods of field culture. One Is to plant the seed- 
ling Is rows five leet apart, and the plants sis Inches apart in the rows. 
Where the soil Is not apt to wash badly, the plants may be set three or four 
inches below the surface, and the land plowed out in the manner com is listed. 
Where the soil is apt to wash badly, planting below the surface should not 
be done, as It will often cover the plants over with soil washed down upon 
tbem. By this system, the plants may be blanched very cheaply as the soli 
may be moved around the plants by the use of horse labor and a larger acre- 
age can be cared tor. 

The other method is what la termed the bed method. The plants are 
planted In rows six or eight inches each way. The beds should be from eight 
to ten feet wide and any desirable length. If more than one bed is to be used, 
a space ot etgbt to ten feet should be left between the beds for the soli to be 
used for filling In between the rows of celery for blanching. It is understood 
that the land should be put In the best possible shape before planting both as 
to fertility and physical condition. It is often desirable to sink the beds to 
about four to Biz Inches below the surface of the soil, so as to facilitate the 
filling of earth for blanching and to prevent too rapid evaporation of moisture. 
If this Is done, leas space will be needed between the beds. 



In'the single row method, the furrow (If the celery Is to be planted below 
the level) can be opened up with a shovel plow. It may be necessary to go 
over the same furrow several times to obtain an even and smooth furrow. 
Care should always be taken to get the plants in straight rows. To obtain 
this end, the line should be frequently employed. 

After the furrow has been laid out, the edges of loose soil should be raked 
oft and the soil on the sides and on the bottom of the furrow made flmooth 
and fine to prevent washing and covering up ot the plants. It Is generally 
advisable to cut off about half of the tops of the young plants and also to trlst 
off the longest roots. The young plants should be dipped In a puddle made 
by adding clay loam to water before planting. This will form a coating 
around the roots and in a measure protect them from drying out, while being 
planted. Planting should not be done during dry weather or during the 
warmMit part of the day. Immediately after a good rain Is the best time tor 
planting. If the planting is to be done In single rows and on the top of the 
soil, the rows should be laid out with a line and the soil raked smooth and 
flne along the line ot planting. In the bed system, whether submerged beds 
are used or level culture, the planting should be done from the sides of the 
bed to prevent unnecessary packing of the soil, and lor this reason, they are 
made narrow enough to permit the planter to reach over one-half of the bed 
from either side. The rows are conveniently laid out as follows; A. line ia 
stretched from one end to the other through the middle of the bed. This line 
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is to serve as & guide for the marker, which makes the rows. The marker 
can be made by the grower himself and will be found a very useful tool. 

THE TIME TO PLANT. 

The time to set the young plants Into the field depends upon whether 
early or late celery Is wanted. It late celery is to be grown, the planU should 
be-set from the first to the flfteenth of July, A crop of early peas or early 
Irish potatoes may be grown on the land 9rst. Such crops will tend to pul- 
verize the Boll and bring it Into flue tilth, before the celery Is planted. Care 
should be taken to have the land rich enough to provide an abundance of food 
material for both crops. If an early crop le wanted, the plants should be 
planted Into the open ground as soon as all danger of heavy troBts Is over. 
Light frost will, as a rule, not Injure tbe plants. 



The celery plantation should be cultivated once every ten days. Once a 
week would be still better. It may be stated as a fact that almost all growers 
cultivate too little. Thorough and frequent cultivation is as Important as the 
application of fertilizers, 

A fine-toothed cultivator Is the best implement, as It leaves the soli fine 
and even. The soil along the row of plants and around the plants should 
be loosened up and' fined after each cultivation. The plantation should always 
be cultivated and hoed as soon as possible after a rain. It ahould always be 
borne in mind that the young plants must be kept growing without check in 
order to produce the largest crop and finest quality. Plants, which have 
become stunted or dwarfed through careless and deficient cultivation, will not 
produce the finest quality. One often sees large plantations of young plants, 
which remain stationary for two or three months during tbe hot part of the 
season, and then they are expected to produce a crop, when the coo! weather 
of the autumn comes. This Is entirely wrong. No plants ao treated can_pos- 
sibly attain the highest perfection. Do not sow the seed for both the early 
and'late planting at the same time. The plants for late planting will be too 
old and woody before it Is time to transplant them into the field. 

If possible select a cloudy day, on which to do the planting. If this Is 
not possible, it may he done late In the afternoon and evening. The planting 
Is generally done by the aid of dibber or a stick, with which holes are made. 
The trimmed plant is then placed in the hole and the soiled Is firmed about 
it. Care must be taken to get the hole filled well clear down to the bottom, 
otherwise there will be an air space, which may cause the death of the plant 
It dry weather should follow the planting, it is sometimes necessary to resort 
to watering. Frequent and thorough cultivation will often prevent the dry- 
ing out. 

SPBAYIKO. 

The Importance of spraying cannot he overestimated. It is seldom pos- 
sible to grow a clean crop of celery without It. There are two species of 
blight, which generally attack tbe celery. One Is termed the Early Celery 
Blight, Cercoapora Apii, and the Late Celery Blight, Beptoria Fetroselini, For. 
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Apii. The former often makes Its appearance In the seed-bed and imme- 
diately after the plants have been set into the field. The fungus flrst makes 
Its appearance on the ends of the leaves in small circular spots, which rapidly 
Increase !n number and extent. The spots are at first dull green in color ana 
gradually change Into a pale brownish yellow color. The disease spreads 
yery rapidly during hot moist weather. The late celery blight seldom makes 
its appearance until autumn, and does moat of its damage after the crop Is 
grown and In many instances large losses have been caused by It in the storage 
cellar. It is easily detected by reason ot the darh, spotted appearance or the 
leaves and stalks, 

REMEDIES. 

In most cases little attention is paid to the diseases until they have done 
considerable damage. The real value of a fungicide lies In Its preventive 
powers. After the disease has once gained a strong foothold, It Is next to 
Impossible to cope with It as the damage Is already done, and the most a 
fungicide can do is to keep it In check. 

Numerous eiperiments, with a large number of fungicides on these two 
blights, have demonstrated that the most effective one Is the standard 
ammoniacal solution of copper carbonate. The following formula la recom- 
mended: 

Copper carbonate, 8 oz.; Ammonia water, (26 ) 3 pts.; Water, 48 gals. 

In order to be most effective, the young plants should be sprayed two 
or three times while in the seedbed, and once every ten days or two weeks 
after they are transplanted Into the field. It Is advisable not to make the 
application in the middle of the day, as the leaves are apt to be slightly 
Injured. Late In the afternoon or evening is the best time to make the appli- 
cation. (For results of spraying tor the prevention of celery blight, see Bul- 
letin No. 74, of this Station.) 

Min-CHINQ. 

Mulching of the celery plantation is to be recommended especially if the 
soil is light and subject to drought. Beside checking evaporation, a good 
mulch shades the soil and keeps It cooler than if it were left bare. The best 
material for mulching is well-rotten stable manure. It should be spread out 
between the rows and around the plants Immediately after they have been 
set out. In order to be more effective, it should be applied from two to three 
inches thick. If not enough material is available to cover the entire dfstajtce 
between the rows Immediately around the plants, the distance of eighteen 
inches or two feet may be covered with good results. Green clover is some- 
times used for a mulch, and with good result. The clover should be cut 
before the bloom, as to get the lareest amount of leaves and succulent mate- 
rials, and should be put on about six Inches thick. Clean straw and strawy 
manure may also be used, but the great objection to the use of these materials 
Is that they always carry foul weed seed with them, besides being difficult 
to remove when the time for blanching comes. The mulch should be applied 
about the first week In June for early celery, and about the first week in July 
for late crops, the object being to keep the soil cool and moist during the 
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hottest part of the summer, wbere, under ordinary conditiona, the celery 
plants make little or no growth. Before blanchini; commences^ all of the 
criai'Ei'5 imilcl. should be gathered up and taken oH, leaving no refuse behind. 
The soil used for blanching must be mellow, and, If possible, entirely free 
from partially decayed vegetable matter. For this reason, it 1h better not 
to uBe partly rotten stable manure tor a mulch, as It cannot be thoroughly 
Incorporated into the soil before It is used for blanching, and It is very apt 
to produce spotted celery by coming In contact with the celery stalks. 

July and August are the hardest monthH on the celery, and, during these 
months, the plants are very apt to become stunted and dwarfed in their 
growth. To prevent this mulching is recommended, or, If water can be had 
conveniently, the plantation should be watered frequently and kept well cul- 
tivated after each application of water. 

BLANCHINO. 

The object of blanching is to obtain white, crisp, and tender celery. 
Blanching eliminates the original green color, the bitter taste, and the natural 
tendency of the stalk to become tough. The most general material used in 
blanching is earth. There is considerable difference of opinion as to the time 
when the celery ought to be blanched. Many successful growers practice the 
system of gradual blanching; that is, the soil Is banked about the plants at 
different times through the growing season, and by the time the celery plants 



.The "new celary culCoie" metbod ol bla n ch ln t. 
have reached their maslmum growth, they are already blanched and ready 
for the market. It is claimed, and not without reason, that celery so grown 
ia better in quality. The stalks do not remain out of ground for any consid- 
erable length of time, and have little chance to become tough by long exposure 
to the atmosphere. Gradual hanking also tends to keep the soil around the 
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roots of the plants cooler, but this Is not always the case. If the blanching 
is done gradually, care must be taken to have the soil fine and not to leave 
any air space around the stalks. Gradual blanchlns wilt, as a rule, also pro- 
duce a whiter and more solid stalk. I( the plants are allowed to grow the 
whole season without hanking, they will have a tendency to spread somewhat 
and the leaves must be tied together before the blanching process Is under 
taken. If the single row system has been employed In growing the plants, the 
blanching is a very easy matter. Furrows are plowed against the row of 
stalks and then the soil Is worked and packed in between the plants. After 
this has been done, furrows are again thrown against the rows and the soil 
worked against the plants. This process is repeated until enough earth has 
been packed about the plants. The sides of the banks are then raked smooth 
and rows left until time for digging. 

If the plants have been grown In beds, the cost and diflJculty of blanching 
is much greater. The land between the beds is first plowed as deep as possible 
and then made fine with a pulverizer, draghoard or harrow. The earth la 
then shoveled by hand. In between the rows, until the plants are cOTered to 
the desired depth. It is generally necessary to tie the leaves of the Stalks 
together before the process of blanching begins. 



BLANCHING liELERy WITH BOAKDS. 

Many growers employ a board in blanching. This is to protect the center 
of the stalks and in a measure to keep the leaves together during the process. 
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After the soil has been filled in, the board la taken out and put in place for 
the next row. This practice Is being Buperseded by almply holding the leaf 
stalks together with a cord and then presa the soil well around the stalk. 
The center Is then well protected and, besides, there Is no danger of leaving 
any air space. The stalks will also be more unlformlj blanched and more 
compact In form. The cord should not be tied around each stalk, but simply 
wound around them, and then carried over to the next stalk without breaking. 
The cord should be wound close to the top of the plants, Jiiat below the fork 
of the leat-blade bo as not to Injure the stalk. 

Blanching may also be done by the use of paper, either wrapped around 
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the stalk and kept in place by tying a cord around It, or paper cylinders of 
desired size may be made out of a building paper, and these placed around the 
plants. Blanching may alBo be done by using boards. Boards of the required 
length are placed one on each side of the row, and kept in position by sinking 
the lower edges Into the soil about two Inches, and by driving two nails oppo- 
site each other on the upper edges and by tying these together by means of 
a stout twine. These methods are not recommended to be used in a com- 
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morcial Ecale. Tbey are, as a rule, less effective than earth, besides the 
quality ot the celery so blanched Is, as a rule, not uniform. They may be 
used in a small way, and good resulU may be obtained it the work Is done 
carefully. 

It the celery ia to be stored for late use in the spring, tlie keeping Qual- 



A METHOD OF WINTEB STORING CELERY. 

itles are greatly Increased by blanching the celery during the period ot 
storing. The stalks should he kept growing until danger of damage from frost 
without any banking of earth. They are then taken up and stored away 

The writer is of the opinion that the system of gradual blanching and 
filling in of soil 1g better suited to the soil and climatic conditions of Mary- 
land. Some experimental work along this line will be carried on tbis sea- 
son. — Marj/land Bulletin 83. 
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DAIRY. 



CLEAN, COLD MILK. 

A New York dairy, a New Jersey dairy and an IlHuola dairy each sent 
milk to the World's Exposition at Paris in 1300, which was sweet 15 to 21 days 
after It was drawn from the cow. How are these things possible? By 
extreme care in excluding dirt of every kind with its load of bacteria, then 
keeping the milk so cold that the bacteria which do get in in spite of the 
care cannot grow rapidly. 

Milk sours because in the process of growth and multiplication of the bac- 
teria the milk sugar is changed to lacUc add. When there Is enough acid 
present to be apparent to the taste, the milk le said to be sour. Bacteria, like 
corn or any higher form o£ plants require food, moisture and sufficient' heat 
in order to grow and multiply. Milk hag the necessary moisture, Is a perfect 
food, and is usually at the right temperature for rapid growth of bacteria. 
Since the keeping quality of milk bears a direct relation to the bacteria which 
gain access, it is important to prevent their getting into the milk. The udder 
and adjacent parts of the body which are much shaken during milking Is one 
of the chief sources of infection, while the dust o£ the stable, the hands and 
clotbes of the milker, together with the palis and cans used, are only slightly 
less important sources. Experiments show that: milking in a stable where 
the circulation of air can carry the dust out, wiping the udder with a damp 
cloth, and scalding utensils with live steam or boiling water, will not only 
reduce the bacterial content of the milk, but increases the keeping quality 
of the milk materially. A covered milk pall, with only a small opening to 
mlik into, reduced the number of germs falling into the pail one-fourth as 
compared with a common pail, and the milk kept sweet 20 hours longer. 
Immediate cooling after milking is next in importance. Milk allowed to 
stand two hours without cooling contained 23 times as many germa as when 
milking was finished, while that which was cooled to 54 degrees, only had 
four times as many at the end of two hours. This emphasizes the importance 
of quick and thorougti cooling. 

Milk When first drawn has a peculiar flavor, or "cowy taste" more or less 
noticeable, which It not driven oH by aeration (exposure to the air) frequently 
gives the milk an unpleasant taste even before it becomes sour. Aeration may 
be accomplished by stirring or by pouring from one vessel to another. The 
can of milk may be set In a tub of water to cool. The cooling and aeration 
may be better and quicker done by running the milk over a combined cooler 
and aerator, such as the Star, Champion, Perfection or other similar appa- 

la 
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Financial Outcome. — [If it Is asBumed that apple pomace costs at the 
tarm a dollar a ton] "the corn silage ration fed 270 days • * * cost t3.7S 
more [than did the pomace ration]. Lees butter was made on the com silage 
ration, tlie shortage being equivalent to tl.2S, but the ration contained Sl.ai 
worth more plant tood. • • • The difference Is tn favor of the silage. Its 
added cost, however, causes a loss of t3.4T. If the plant food Is not considered 
an asset, the loss Is much greater • • • approaching two cents a < 
" • * Viewed from both standpoints, the feeding value and the financial 
outcome, apple pomace is as good as com silage." M«s. fifteenth report {130ii 
in preat. 

These repeated experiments, seem to be sufficient to demonstrate tlie value 
ot this UBuallr despised product. Twenty or more cows have been In four 
different years fed from 10 to 16 pounds daily. Some were fed in four-week 
periods, alternated with com silage, and two were fed for twenty weeks con- 
tinuouely without trouble ot any kind being experienced in the health of the 
animals or the quality of their products. The rations of tbe only ina,ture 
cow continuously fed for nearly five months with a pomace ration was 16 
pounds hay, S pounds corn silage, 16 pounds apple pomace silage and 8 pounda 
of a grain mixture carrying by weight 2 parts of bran and X part of equal 
weights of cottonseed and linseed meals. Her mlllt yields in successive four- 
week periods on this unchanged ration, of which a fifth of the dry food matter 
was derived from the apple pomace, were 165, 439, 428. 420 and 418 pounds. 
She was six and a half months in milk at the beginning of the feeding, and 
was served nearly two months before the first period opened. A two-year- 
old heifer, eating for nearly five months continuously a ration one-fourtb of 
the dry food matter, of which was derived from apple pomace, gave in the 
successive tour week periods 253, 244, 230, 229 and 233 pounds ot milk. She 
was also six and one-half months in mllli when the tests began, and was 
served a week after the trials opened. 

UNFAVOHABU BSPOKIB. 

It Is but right, however, to state that reports of quite different results 
have come to the station, Mr. G. W. Allen, of Essex Junction, eays that his 
cows showed an extreme shrinkage in milk yield occurring cotncidently with 
the substitution of pomace tor corn silage. An abrupt change In feeding was 
made. No such experience has been met at this station In four season's 
feeding with pomace when a gradual change was made from one to the other 
ration, consuming, say three days, and when some corn silage, say one-third 
of the weight ol silage fed, was used, 

there Is, moreover, a somewhat general notion prevalent that apples 
will cause trouble in cows when freely eaten, a notion borne out by tbe facts 
in several cases. Nothing of the bind baa ever been observed at this station, 
but possibly our cows are watched closer or are immune. It would doubt- 
less be well, however, for those who may decide to feed apple pomace to use 
It at the outset with a sparing hand. 
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It has been the custom at this station In ensiling apple pomace slmplr 
to dump or shovel the material directly into the alio, either on top oF com 
silage or not as circumstances suggested, to level It off as required, to let It 
lie uncovered and unweighted unti! wanted — which last year was about two 
months. Tie silage has usually spoiled to a depth of about three Inches, 
beciMDlng quite moldy. This spoiled silage has served admirably as a blanket. 
and has helped to keep the remainder In good shape. It has kept well with 
us until far Into the spring. The silage has an odor somewhat more pro 
"ounced than a thoroughly good silage trom mature com. 



Samples of butter made from milk given by cows ted on apple pomace 
were taken last winter and spring, but at the time ol the present writing 
their analyses have not been made. Neither the careful Inspection of the sta- 
tion buttermaker nor the remarks of critical private customers have indi- 
cated any fault with the product 

(It is trusted that this article may be ol some service in calling the atten- 
tion of .dairymen In the apple belt to a waste product of much food value, 
which ought to be utilized. Let not a pound of apple pomace go to waste 
this fall behind the elder mill.)— T(. Bui. '96. 
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MISCELLANEOUS. 



ESSENTIALS IN CRANBERRY CULTURE. 

Althougb the cultivation of cranberries on anything like an extensive 
scale requires a large financial outlay, It is one of the moat profitable crops 
raised. It may cost from (200 to (350 to prepare an acre of ground, yet in 
good seasons the yield is iBi^e, and enterprising growers usually malte money. 
The grower who wishes to guard against loss will judiciously select the groTind 
he intends to cultivate. 

The land should have a peat bottom, and may be a swamp covered with 
trees, or merely turf and grass growing over a shallow layer of muck. The 
heavy swamp is to be preferred, so that for purposes of Irrigation a consid- 
erable stream of water may run through the bog. Flooding in winter to pro- 
tect the vines from frost and in the fall and spring to destroy insects la the 
reason for choosing a site where a creek or a large brook fiows through the 
grounds. The trees and bushes having been cleared off, the next step is to 
dig ditches through the proposed cranbery meadow and also lateral ditches in 
various places as required. 

At the tower end of the bog a substantial dam is built with a suitable 
gate. The surface of the bog is leveled with turf hoes and from three to six 
inches of sand is spread over the bog. Between April 16th and June 10th the 
vines may be set. About half a dozen cranberry cuttings are pressed into 
the ground to the depth of from three to five Inches, with a dibble, and these 
bunches are planted about eighteen inches apart each way, the ground having 
been previously marked off Into squares for that purpose. Then the ditches 
are nearly filled with water, especially In a dry season. A full crop of berries 
need not be expected until the fourth season after planting. The bog most 
be kept free of grass, weeds and bushes that grow more or less every summer. 

Formerly the picking was done by hand, but of late years various picking 
machines have been used. One pattern consists of a wooden box having 
round wooden teeth twelve inches long projecting from the lower edge. A 
handle is attached to each side of the scoop, and the gatherer uses both hands 
to work the Implement. Scoops with wire teeth are also employed, while 
various other devices tor harvesting the crop have been patented. After the 
berries are gathered tbey are placd In screens having slatted bottoms. The 
very small berries drop through, while the defective ones are picked out hy 
hand. By the use of improved picking and sorting mftchines the cost of hsr- 
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vesting a cranberry crop haa been reduced from t3.&0 per barrel In 1875 to 
$1 to |2 in 1901. 

The cranberry haa many enemies. Among them are the Are worm, which 
oftentimes proTes very destructive. It la also called the vine worm. Flood- 
ing a bo? early In the aeaaon, Just as the young are hatching, has proved a 
Sery satisfactory means of destroying these peats. As many bogs do, not have 
a sufficiency of water for such Irrigating purposes, the growers resort to 
Insecticides and spraying. Sometlmea a strong solution of tobacco Is used, 
while others have found It very satisfactory to employ parle green. There 
is also a fruit or berry worm which is fought with parls green or arsenate of 
lead, put on the vines Just after the berries have set. There la a root worm 
which works much like the common white grub does In a farm or garden. 
Flooding In August and September will generally give most of these root 
worms their quietus. 

After the berries have been run through winnowing or separating 
machines, in addition to the sorting, they are ready to pack for market. They 
are put in bushel iKixeB formed of aiats and having a wooden partition down 
the center, so as to give the box greater solidity. But most of the crop Is put 
Into barrels holding 100 quarts. Some growers consign their crop to the 
large cities of the Middle States and of New England. 

WHAT GINSENG PROMISES. 

Undoubtedly there are great poBaibilities in the business of growing gin- 
seng, not only for its seed and for plants, but also tor the commercial root. 
But whether the prospect is as bright for the ordinary soil-tiller, and whether 
It be sale to Induce a large number of farmers, by pictures of fabulous profits, 
to attempt ginseng culture on a commercial scale, is another question. Gin. 
seng, in my opinion. Is a proper subject for the expert horticulturists and 
specialists, and It treated with the skill required (or the busineas and under 
otherwise favorable conditlona, will undoubtedly pay, and pay well, although 
the undertaking, like that of aetting fruit trees, will demand time and 
patience, especially in regard to the returna. The following article, written 
by a ginseng specialist, seems to me trustworthy, and will prove interesting 
to the many who are inquiring about ginseng growing and the profits to be 
expected from It. 

Questions are frequently asked if ginseng can be cultivated successfully 
who buys the root and the average price per pound. Experience has fully dem- 
onstrated the tact that ginseng can be cultivated successfully in the appropri- 
ate soil In any part of the United States and Southern Canada. The open 
ground la the most suitable place (or ginseng. While the (oreat culture fur- 
nishes the shade desired, the roots of trees rob it of both substance and mois- 
ture. The soil should lie rich enough to raise good garden vegetables and 
slightly sandy to prevent baking. We prefer ground sloping to the north or 
east It can be grown successfully on land that Is level or sloping In any 
direction. Ginseng will not grow unless shaded. We set posts In the ground 
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and build a frame work over the beds high enough to wait under. Over thla 
throw bruflh until we have a shade. If more convenient, use lath for coverlns. 
nailing them on on&half Inch apart To pr^are the beds, we dig: or plow 
the ground deeply and pulverize thoroughly, taking out all rubbish that may 
Interfere with the growth of the roots. We lay oft our beds four re«t wide 
and any length dealred, leaving two feet between the beda for walks. After 
the ground is prepared, the eeed and roots planted, it is but little work to 
care for the roots until they are ready to dig for mariiet. Keeping tbe beda 
free from weeds Is necessary. Ginseng will stand a drought better tban any 
other crop the farmer can raise. Ginseng we consider the best paying crop 
grown. A bed 10x30 feet will bring you hundreds of dollars yearly, ^omen 
as well as men are Interested in cultivating the plant, from the fact that 
after the shade is provided for the plants a woman can do the rest. Ginseng 
has been Increasing in value since 1860. That year, according to the U. S. 
statistics, the average price paid In our home markets was 50 cents a pound. 
In 1870 the average price per pound was |1,17; in 1880, (3.13; in 1890, 
(2.71; In 1895, $3.54; in 1896. $3.86; in 1897, $4.71. These prices were paid 
for the wild root, which is now about extinct. The cultivated root has taken 
its place and commands a. much higher price. It sells In our home markets 
from fG to (9 a pound. The best markets at home are New York, Boston, 
Cincinnati, Philadelphia and San Francisco, as from these points it is shipped 
direct to China, It is estimated that there are 450,000,000 Chinese who use 
the root daily. The root Is used by them for medicinal purposes. They use 
It the same as tea is used by the people in the United States, also for seasoning 
meats. About three pounds of green cultivated root are required to make 
one pound of the dry root. The roots continue to increase In size and value 
until at least eight years old. They may be dug and dried any time after 
they are three years old, with great profit. — Practicul Farmer. 
Texas Co., Mo. 

DIFFERENT METHODS IN DRAINING WEI' LAND. 

A, L. Hanson. Grayton, Md.; On my mother's place there Is an under- 
ground drain about 200 yards long, which was dug by my grandfather over 
sixty years ago, that Is in good working order to-day. I don't know the 
material used In filling ditch, but have heard my father sity that pine poles 
were laid in bottom and cedar brush on top and the dirt thrown on brush. 
On one occasion, when plowing across this ditch, the furrow horse broke 
through. On examination I found poles and bi'usb all gone, of course, but 
there was a complete tunnel from one end to the other. The outlet was into 
a large run, and on one occasion, after a heavy rain, the mouth of ditch gat 
(hoked up, causing it to overflow in middle of field. We promptly opened 
ditch and it went right on as nicely as before, and as It run from a springy 
place up in woods above swamp, there was quite a stream of water running 
through. I may add this ditch was cut through heavy clay. There is another 
long secret ditch on the farm adjoining this, laid in same manner aa described 
atove, wh;ca bar been doing good work for nine years. Where underground 
ditches are cut through stony soil, or where stones are plentiful, thei!«t«an 
he no better substitute for tiles than these. The large ones shouts _b«.9ut 
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in first, then the smaller ones and brush, straw or any kind of rubbish on 
top. It depends very much on the nature oC soil the ditch is to be cut 
througli as to how long it will keep in good working order, ft through stlfl, 
red or pipe clay, with a good fall and outlet, it is hard telling how long even 
poles and brush will last. I know of one large field full of ditches where 
one-Inch pine boards sixteen feet long and twelve Inches wide were used. 
In main ditches three boards were nailed together, forming a square box, 
top plank lapping hall way on two side ones, then nailed together as they 
were put In. In smaller ones two boards nailed Vshape, lapping half way 
on each other is all right. A well five feet deep wid four (eet square walled 
with one and % half inch plank near outlet of ditch Is very necessary, as 
you will only have to keep well cleaned out and ditch will always be free. 
Our contributors have mentioned moat of the substltntes for tiles. We 
agree with them that where tUea are available, and the soil to be drained Is 
suitable, there Is no draining material to compare with the earthen tiles. 
But there are places In all springy land that needs drainage where tiles 
cannot be kept In place by reason of the crawfish, in such places we have 
laid a narrow board flat in the ditch to rest the tiles on or made a box of 
four planks till past the quicksand. I know box drains, made oC sli-lnch 
pine I'laok which have been doing good service for over twenty years and 
are still good. In land where the trunks or boxes are always wet there Is 
little danger of decay. But where there is a uniform bottom of hard clay 
the best underdraina are made of tiles or rocks. A rock drain, when prop- 
erly made, Is as good a drain as any one need wish (or. Years ago in one 
of the oldest places in Maryland, of which we had charge, we bad a spring 
at t:he foot of a lawn, which was constantly used as such (or generations. 
One summer the water rose on the lawn above, making quite a pond on the 
grass. Digging down to discover the cause of this spring, we came upon 
a beautifully constructed stone drain which had gotten choked. The spring 
water was running strongly through it, and we found that what we, and gen- 
ei-utlons of people before us, had been using as a spring, was really the mouth 
of this drain, and that the real spring was over a hundred feet away, and the 
drain: had been made when the lawn was made a hundred years before, in 
ordiT tr transfer the spring water from the upper part ol the lawn to the 
lower part. No one then living bad ever dreamed of the drain. We repaired 
it, and though this was over twenty yet^rs ago, it is still supplying the spring. 
But underdrains are not always intended to carry off spring water, but to 
lovver the general water table In the soil, and thus to provide (or the water 
that falls In rain which would otherwise collect on the surface. The deeper 
the drains the wider the space they will drain, and the nearer together they 
are the lower they will make the water table in the soil. We have made very 
effective drains with three pine poles. In one piece of bottom land In Vlr- 
emla, which was a sort of cove surrounded by high hills, and on which the 
water stood so deep In winter that ice was cut from It regularly, we cut a 
ditch around the base o( the hills to catch the spring water, and from this 
took a series o( ditches to a stream below. In these ditches we laid three 
pine poles with the bark stripped off, covered them with pine leaves and filled 
In the earth. The next year there was a magnificent crop of olover out from 
18 
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that land, and tbough the work was done about fourteen years ago, the land 
Is still drained. This was done not because we could not have had the tiles 
it we wanted them, but because we wished to test the efficiency of the pole 
ditch. Where there is an abundance ol rocks, especially of such as spill 
flat, we would rather use them to get them out of the way than to go to the 
expense of getting tiles. We set the flat rocks on each side the ditch, lay 
flat ones over them and then put in a lot ot small broken rocke and cover them 
with inverted sods to prevent the loose .earth from washing in till the soil 
settles. Tn a good clay soil there Is notbtng better If the rocks are at hand. 
So the whole matter resolves itself Into a question of local conditions — 
Fractical Farmer. 

BROOfH CORN. 

{Atiiropopgon gorghum vvlgare.) 

Broom corn, as is well known, resembles sorghum in appearance, both 
plants being varieties of the same species. The culture of the two plants has 
much in common. Broom corn usually grows eight to twelve feet high, 
though the dwarf variety attains only half that height. The chief economic 
difference between broom corn and other varieties of sorghum consists in the 
greater length, strength, and stralghtness of the Sne stems, composing the 
head, or panicle, and supporting the seeds. The longer, stralghter and tougher 
these stems or straws, and the greener their color after curing, the higher 
the price the product commands. The variety, the character of the soil and 
season, and the thickness of planting Influence these qualities. 



Ttie different varieties of broom com afford dissimilar products. The 
dwarf variety produces the short brush used in the manufacture of small 
brooms and whisks. It is somewhat difficult to harvest and is cultivated 
only to a limited estent. Of the large varieties the Evergreen, known also 
as the Missouri or Tennessee Evergreen, has given general satisfaction. The 
Mohawk is regarded as earlier, but as affording a smaller yield. There is 
some advantage in planting more than one vertety and it several different 
dates so as to extend through a long season the time ot harvesting. At the 
Colorado Experiment Station the Evergreen proved the best of sii varieties 
tested, and was much improved by the selection ot seed through several years, 
the brush becoming longer, stronger, straighter, and brighter. In the field 
from which seed was selected the inferior heads were cut away before shed- 
ding their pollen, and thus kept from crossing with more valuable heads. 



A climate suitable for Indian com Is also adapted to the growth of the 
broom com plant. Dry weather at harvesting time is a favorable climatic 
condition. A well-drained, rich sandy or gravelly loam soil such as will pro- 
duce a heavy yield of Indian com, and is as tree as possible from weeds, is 
best tor broom com. If the soil Is not fertile It should be liberally manured. 
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Fine, thorouehly rotted barnyard manure, and otber nitrogeooUB fertilizers 
may be used witb advantage, preferably along the rows or drllla. In order to 
hasten the growth oC the young plants which are usually small and delicate. 
Plaster 250 pounds per acre and wood ashes twelve to fifteen busbels per acre 
have also been used on this crop witb good results. In general It may be said 
that the system of manuring followed should be practically the same as that 
found adapted to com In the same locality, and will depend largely upon the 
character of the soil. 



Tbe seed can be planted almost as early as corn. Only mature seed 
should be used, and it may be planted either in hills or drills, although drill 
culture Is generally recommended. The rows should be three to tour feet 
apart, and sufficient seed should be planted to insure three to five stalks every 
fifteen or eighteen Inches in the row; or the seed may be drilled thinly SO as 
to leave one stalk every three or four inches. An Illlnola grower, however, 
gives eight inches as the proper distance and two quarts as the requisite 
amount of seed per acre by this thin seeding. Sometimes six or eight stalks 
are left in each hill, which are about three feet apart each way. The esact 
amount of seed to use depends largely upon the character of the soil and the 
quality of the seed. 

The cultivation of broom corn is similar to that given to corn or sorghum. 
The early growth of the plant is slow, hence the need of prompt and frequent 
shallow cultivation to keep the weeds In subjection and to maintain a thin 
layer of loose soil on the surface. 

In the culture of broom corn the value of rotation of crops is not 
thoroughly appreciated, and it is sometimes grown for many years in suc- 
cession on the same land. If the stalks are plowed under and the seeds 
returned to the soil either In their green state or are fed to animals and the 
manure obtained applied to the soil, the draft on the soil is not very heavy. 
However, continuous culture, even of crops removing but small quantities of 
fertilizing ingredients, will eventually impoverish the soil, especially when, 
as Is sometimes the case with broom com, the stalks are burned on the land. 
Better crops will generally be secured when broom com enters into the regular 
farm rotation, or when an occasional crop of clover, cowpeas, or other legumi- 
nous plant Is grown on the land usually devoted to it 

HABVESTINO ANn CURING. 

The chief difficulty encountered by the novice in broom corn culture is In 
determining when to harvest the brush. Even experienced growers are not 
unanimous on this point, some cutting the heads while in blossom, and others 
harvesting later so as to obtain better developed seeds possessing considerable 
nutritive value. The time generally preferred is just after the .fall of the 
socailed "blossom" (anthers). When the saving of more mature seed Is a 
consideration the head may be bent down by sharply bending the stalk at a 
point twelve to eighteen inches below the base of the head. Thus the seeds 
while fllUns bang down and tend to keep the bnieh Btralght. This "lopping," 
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II practical at all, Is done after the head bas attained Its full length, hut before 
the eeeds acquire much weight. It is not practiced by large growers. 

A common custom witb tall rarietles at time of harvesting is to bend 
down the stalks of two rows diagonall]' toward each other m such manner 
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that the bent parts support each other in a nearly horizontal position. The 
stalks of one row cross diagonally those of the other and form a platform, or 
"table." The break, or rather the sharp bend. In the atalk Is made about two 
and half or three feet above the ground. The brush borne on one row pro- 
jects over and beyond the other row In a position convenient for the cutter 
who follows Immediately. The beads with five inches of atalh are laid on 
the table, or platform, until tbey can be removed to a drying shed. Cutting 
while the plants are wet with dew or rain should be avoided. The brush of 
the dwarf variety is pulled, not cut. if the season le dry as the com 
approaches maturity the brush remains straight, but if the weather is hot and 
damp at this period the straws are likely to bend and to form crooked brush. 
In harvesting and in curing great pains are taken to keep the brush Straight. 
Crooked or tangled brush Is carefully sorted out. 

From the field the brush is taken to the scrapers, which remove the seed. 
Large growers of broom com employ special scraping machines, consisting 
of one or two cylinders provided with iron teeth and usually driven by horse 
power. The most complete scrapers are provided with an automatic feeding 
arrangement. With cheaper machines the operator holds the seed end of a 
handful of brusli against the cylinders until the seeds are removed. It Is 
stated that the ordinary thrashing machine, with conc&ve removed, iias been 
used In a similar manner. For small quantities of brush a long-toothed cnrry- 
eomb, or a wooden comb made b7 iawlns teeth in a plank bu Ismd iu«d. 

Tb* bnub AoxM b« cured in the ah^e, u utposure ta lan or molitmn 
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Injures its color and etrengtb. Free clrcul&tlon of air is necessary In this 
process. Hence when large quantities are to be cured special curing bouses 
thorouglil; ventilated and provided witli racks made of narrow planks and 
laths are constructed. On these racks layers of brush tbree inches thick are 
laid. Curing is continued until the brush will not heat when bulked, or baled. 
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When cured, the brush is pressed into bales, usually forty-six by thirty 
by twenty-four inches and weighing about 300 pounds. The butts are placed 
evenly at the ends of the bale and the pieces of "brush" lap in the middle. 

The labor of harvesting and curing makes it considerably more eipenslve 
to grow an acre of broom corn than a similar area of Indian corn. Greater 
skill is also required in handling the former crop. 



As regards feeding value the broom corn plant is inferior to Indian com 
and to the uonsaccbarine sorghums such as Kaffir com, durra, millo ^tze. 
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etc., being poorer In the valuable nutritive constituents (fat and protein) and 
richer in indigestible fiber. The chemical composition of the ripe seed, bow- 
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ever, Indicate that it is hut slightly interior to com kernels as a 
Tollowlng table sliowa how broom com compares with Indian c 
respect; 



FooA constituents of broom com and Indian 


com. 






Water. 


Wal.cr-rree material. 




.... 


,.„..». 


Fiber. 


Nltnii^ea- 
extraot. 
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Broom corn seed .... 
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PtT cnl. 
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Pir «n/. 
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Ft' nil. 
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2.S 



Little use as a food is generally made of the broom corn fodder beyond 
letting the cattle run In the field after harvest. As the above table showe, 



bv Google 



DcmizedbvGoOglc 



COMMISSIONER OP AGEICULTURB, 103 

the seed, when allowed to ripen, has considerable nutritlTC value, but since 
it. Is necessary In securing the best grade of brushes to harvest the heads 
green it has been found difficult to cure the seed obtained from them. Suc- 
cess in preserving the green seed In air tight sllos has been reported, so that 
by this process a cattle food of considerable value may be economically 
obtained. The yield of seed varies greatly, and on the average probably 
approximates to the qnantlty afforded by sorghum grown for sirup. 

EITESSION OF THE BROOM CORN INDXISTET. 

By reason of the wide range of the broom com plant, Its culture is capable 
of almost indefinite expansion should the demand for brooms Justify Its exten- 
sion. The demand for brush, however. Is limited and the price subject 'to 
wide fluctuations; hence there is much risk in planting large areas of broom 
corn In localities where It has never before been grown. Probably the safest 
course for those who would extend the industry into new territory Is to estab- 
lish a small broom factory, and at Irst grow only so much brush as can be pro- 
fitably made u:> Into brooms lor the local market. 

A. C. Tboe, Director. 
Bulletin United States Depart-ment of A.griailtiiTe. 

DUST MULCH IN CORNFIELDS. 

In a recent talk at an Illinois Corn Growers' Association, Mr. Mayon, Sec- 
retary of the Indiana Corn Breeders' Association, said: 

"I am a believer In surface cultivation. Four Inches dust mulch may be 
all right with yon, but for us on our soil two Inches Is enough. 1 am an advo- 
cate of late cultivation. I say cultivate after harvest. I would work as 
though we were to have a dry season all the time. In mulching we aim to go 
over our fields about three times after the regular plowing. To do this, I 
make a board drag, drive spike nails In it, hook one horse and lead him down 
the rows." 

PLANT CATALPA TREES ON YOUR WASTE LAND. 

There are many thousands of acres of waste land in this State lying idle 
which could be made profitable if planted In catalpa trees. The catalpa will 
grow to railroad-tie size in twelve years. At least 400 can be grown upon an 
acre, and at 30 cents each would yield $120 per acre. The sprouts from the 
stumps would In five years produce good fence posts. The hardy catalpa 
(catalpa speclosa) Is the variety to grow. Can be grown from seed or setting 
the young trees. Some catalpa groves In the West are producing an annual 
revenue of f&O per acre for fence posts, selling at 10 cents each; the posts, it 
it said, are more lasting than locust. 

A BIG VIRGINIA CORNFIELD. 

The above photo does not do Justice to the com crop on the farm where 
we secured ttils photo. Many of tbe shocks had fallen down and been hauled 
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away. There was 1,000 acres In com on thla (arm this year. The owner will 
have something like 60.000 bushels to sell. 

The variety Is what is termed the "Virginia horse-tooth," from the shape 
of the kernel. He sells to a New York export firm who ship it all to Europe, 
and he gets about 7 cents per bushel more for it than be can purchase the 
best Western com for. 

He has figured carefully the cost of raising com and finds it to be 20 
cents per bushel when there is a yield of thirty bushels to the acre. But Ms 
yield is generally more than that. He uses no fertilizer under his corn, and 
after the' 1st of December, he slipshuclts it in tie Held and haiilB directly to 
the sheller, where it Is shelled, cleaned, graded, cobs crushed, shucks silt vr 
hackled and baled, com sacked, ail at one movement trom front' to rear of 
the mill. 

The com that Is grown upon the margins of the "great Diamal Swamp" 
is the most rank and luxuriant we have ever seen. It la a fact demonstrated 
over and over, again and again, that the com grows so tall, so rank, and so 
deuae, that in July or August one can go into the standing com, which, towera 
far over his head, and in the aemi darhneaa can clearly see the flashes of the 
■'lightning bug" sporting in the twilight, even when the sun is shining brightly 
overhead at 2 o'clock P. M. 

The soli is especially adapted to growing com. In fact the earliest white 
settlers In Virginia, away back as 1607, were saved many a time from starving 
by means of corn furnished hy the Indians. This seems to be In the natural 
corn belt of the United States, as the com grown here is more fully matured, 
solid and heavy than that grown in tiie North or West. 

A very fine crop of com Is grown here after Irish potatoes have been 
grown — making two staple crops in one year from the same land. Potatoes 
planted in February — maturing and marketed in June. Corn planted 1st 
July, maturing before frost in October or November. The planting season Is 
long extending from 1st April to middle of July, while corn for the silo may 
be planted even later still. A. J. 

HOW MANY ANGORA GOATS TO THE ACRE. 
We are frequently asked the question: How many Angora goats should 
be kept to the acre where the object is to clean up the brush? The Maine Ex- 
periment Station has been doing some good work along this line. It began 
in 1901 but gave the goats too much range and they did little clearing up. In 
May, 1902, they put one buck, six ewes and five kids in an acre of young wood 
land of a mixed growth, moat of the trees three to elx Inches in diameter, 
with a thick growth of underbrush. In one year they have cleaned out the 
small underbrush completely and the ground under the trees looks as If It 
bad been bumed over, especially where there are alders or evergreens. They 
have eaten the leaves and sprigs of young bushes in preference to grass; have 
stripped the bark from every maple, killing thoae six inches In diameter. 
They have proven very effective in cleaning up bruah or evergreen wood land. 
One acre of good brush will furnish twelve goats all they want for one sum- 
mer. We would regard this as heavy grazing, but experience proves that it 
;-ou want goats to clean up brush, you must put on plenty of tt^em, from atx 
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TO MAKE FENCE POSTS LAST. 



Fence posts tor less than one cent a piece can be made to last more tlian 
twice as long aa ordinary. Take boiled linseed oil and stir in pulverized char^ 
coal to the consistency of paint, put a coat of this over the posts. Tbls holds 
eood on other timber exposed to the weather; few of us will live to see them 
rot. Jacob Paith. 

Monti valto, Mo. 

FLEMISH GIANT HARES. 

As a breeder ol 'German hares tor seTeral years, I am satisfied that, pound 
for pound, they can be grown more cheaply than poultry. 

When about half grown. I know no flesb more palatable. Many persons 
in cities and towns, who do not have sufficient range for poultry, could raise 
a good supply of nutritious meat from a few hares. 

Th«y bear confinement to a comparatively small space, and, if permitted, 
will breed during the entire year. I have hnown parties to be successful with 
a piano-box for a hutch. 

The Flemish Giant, one of the most recently-Introduced varieties, appears 
to be perfectly hardy, and is very proliflc. They become very large bucks, 
bftving weighed nineteen pounds. They are of a very lai^e size as a breed, 
etther black or steel-gray In color, without any white, and have a very promi- 
nent dewlap. Black parents will produce both black and gray progeny In 
the same litter, and rice versa. The doe will elve birth to nine or more at a 
Utter. A very profitable plan Is to mate at the same time that you do the 
pure stock a native doe and remove her young and give her one-half of the 
litter of the pure doe. She will mate the day dfter she has littered, but the 
better plan is to remove the buck for about a month, producing by tbls method 
about six litters a year. 

The period of gestation is thirty-one days. I have found them perfectly 
hardy, and the young will attain the size of the wild rabbit (hare) In two 
months, at which age they are moat Juicy and very tender. They are not at 
all choice in their food, eating almost all the products Of the field and garden, 
Tbey are fond of the parings of all vegetables, all leaves, such as cabbage, 
radish, beets, celery, turnips, ftc. They should be given clover or other hay 
occasionally, and a few oats. Much corn Is not beneficial. The young should 
not be fed upon too much succulent food, as it ensendera dlarrhcea. Stale 
bread, wheat bran, or a little corn chop should be given the young when 
you desire to fatten them. 

A supply of pure water should always be convenient, as, contrary to a 
generally-conceived opinion, they dtlnk quite frequently. Keep their quarters 
clean and dry. and they will always be in a healthy condition. I have re- 
cently found that they are very fond of sorghum seed, which should bo fed 
them sparingly, without threshing it. 

Many a boy or girl could add to the resources of the family larder by 
being encouraged to care tor this valuable pet The German and Belgia'' 
14 
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Hares sell readily in the Philadelphia markets, and they need but to be intro- 
duced In other marliets to create a demand tor them. 

Prom my personal experience, I deduce the following: Keep tbem from 
drafts of cold wind when young; provide a bos sufficiently large, with, but 
one opening, of suitable Eize in which the doe can litter; remove the buclt 
from the young, aa occasionally one will be found to kill th&m; give as great 
a variety ot food aa possible; never over-feed, especially with grain ot any 
kind. If these suggestions are carried out, a tyro can make a. success ot thia 
delightful and profitable recreation. S. B. Hemes. 

AVAILABILITY OF FERTILIZING MATERIALS. 

In judging the value of a fertilizer, it is necessary to take into account 
not only the total amount of phosplioric acid, potash, and nitrogen which. 11 
contains, but also the proportion ot these constituents which the plant is able 
to utilize readily. There are many aubstaiices which are very rich in one or 
more of the fertilizing constituents, but which hold these constituents In such 
insoluble forms that they are of little immediate benefit to crops. This is espe- 
cially true of the feldspars, some of which contain a high percentage of potash, 
and of certain of the mineral phosphates, such aa the Canada apatite, which 
contain a very large percentage of highly insoluble phosphoric acid. It is 
true that the fertilizing constituents of such substances, being in no danger of 
loss through the drainage water, gradually become available in the soil, and 
are thus eventually utilized by the plant. A lasting Improvement of the soil 
is thus brought about; but with modem intensive systems of farming. In 
which large quantities ot espenslve commercial fertilizers are bought and 
used, the farmer very properly fertilizes for the plant and not for the soil, so 
long as the latter Is not Injured by the process; i, e., he demands aji imme- 
diate return in Increased crop tor the money expended in [ertllizera. For this 
reason he rightly deems It wise and economical to use available fertilizers 
which act vigorously upon the first crop, rather than those which very slowly 
become available in the soil, to be gradually withdrawn by succeeding crops. 
To meet this demand, the fertilizer dealers supply potash in the readily solu- 
ble Stassfurt salts, phosphoric acid in the Form of dissolved South Caxollua or 
Florida phosphate, boneblack, etc., and nitrogen in the soluble salts — nitrate 
of soda and sulphate of ammonia. These are standard articles, and there Is 
no question as to their ready availability. There are, however, many other 
materials of lower grade which, under certain circumstances, may be used ^vitli 
advantage (or fertilizing purposes, and in choaing from these it is of the 
greatest Importance, as stated in the beginning, to know not only tbefr total 
content ot fertilizing constituents, but also the relative availability of the 
constituents. The natural method of arriving at this Information Is, ot course, 
to submit the question to the plant in the field by means of fertilizer experi- 
ments, and this has been done time and again; but the method is time-con- 
suming, and, even under most favorable conditions, often give uncertain 
results. 

For this treason, students ot the subject have endeavored to find, sonrie 
quicker and surer means of comparing the availability of fertilizer materials. 
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Two principal methods have been employed (otten In conjunction) for this 
purpose: (1) Comparison of the fertilizing materials on crops grown in email 
pots or boxes of specially-prepared soil under well defined or controlled con- 
ditions of moisture, temparature, etc; and (2) determination of the solu- 
bility of the different materials in certain chemical reagents. In the latter 
method, the effort has been to Bnd some chemical reagent which dissolves 
approximately the same amounts of the fertilizing constituents as the crop 
would actually utilize. As a result ot such Investigations, we now have a 
fairly satisfactory chemical method of measuring the availability of phos- 
phoric acid In fertilizers. 

The " available phosphoric acid " commonly reported in all analyses of 
commercial fertilizers Is determined by this method, it being simply the sum 
of the phosphoric acid soluble in water and that dissolved by a solution of 
ammonium citrate ot a prescribed strength under definite conditions ot tempe- 
rature, time of treatment, etc. Numerous experiments on crops growing in 
pots and in the field indicate a fairly close agreement as regards plioBphoric 
acid In (he majority of cases between the results of the chemical method and 
th-Ose furnished by the plant. 

The question of availability does not arise in connection with the potash 
of rertllizars. because practically all of the potash salts used in fertilizsrs are 
soluble in water and probably equally available. As regards nitrogen, how- 
ever, this question assumes the greatest Importance, because this is the most 
expensive constituent of fertilizers and the one most easily lost from the 
soil (see p. 5), and because the greatest variety of substances are used as 
sources of nitrogen In fertilizers. 

Several of the experiment stations have undertaken investigations of 
this subject, and the results obtained are of great practical importance. 

In three-year experiments with chemical reageatB and with plants grow- 
ing in pots, the Connecticut State Station found the order of availability of 
nitrogen in certain of the more important nitrogenous fertilizers to be— (1) 
nitrate of soda, (2) castor pomaoe, (3) cotton-seed meal, (4) llnseedi meal, 
(5) dried flsh, (6) dried blood, (7) horn and hoof, (8) dissolved leather, (9) 
tankage. (10) steamed leather, (11) roasted leather, and (12) raw leather. 
These results, which are generally borne out by similar experiments at the 
Massachusetts Station, show that, notwithstanding the fact that raw leather, 
for Instance, contains a very high percentage of nitrogen, this nitrogen is 
very slowly available to the plant. When, however, the leather was treated 
with acid the availability of the nitrogen jumped from twelfth to eighth place. 
A wide variation In the availability of the nitrogen of the other materials Is 
also shown. While the figures should not 1:>e taken as absolutely flxing the 
relative fertilizing value of the materials, it will be useful to bear them in 
mind in selecting nitrogeneous fertilizers. They may also be helpful in pre- 
paring mixtures which will furnish a continuous supply of available nitrogen 
to the crop throughout its growing period, which is an Important consider' 
tlon in many cases, — U. S. Experiment Bulletins. 
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STEER AND HBIFEK BEEF. 

Widely different opinions are held as to tbe comparative value of steer 
and beifer beef. American packers rate steers at from 25 to 50 cents p?r 
hundred more than heifers of the same age. breed, and general qualities. 
On the other hand, the opinion in England Is the reverse, heifer beef being 
rated higher than eteer beef. 

For some years feeding eiperlments have been made at the Iowa Station 
to study the comparative value of steers and heifers for fattening. In tbe 
first trial, one lot of steers, one lot of spayed belfers, and one lot of open 
heifers were used. They were all grade Shorthorns, as nearly alike in breed- 
ing and development as possible. There were five animals In each lot. The 
lota were fed and treated in tlie same manner. Seven of the heifers calved 



EXPORT STEER. wt.lSOO lbs., 3 yrs. old. fattened on Erasd,ralai>d by HoQ John Owyn. Smytb co. ' 
during tbe trial, which Intert^ed with the comparison. The steers made a 
larger gain, and sold tor 1 cent per pound, live weight, more than the beifers. 
during tbe whole test, which lasted about eleven months, the steers made an 
average gain of S06 pounds; one open heifer, clear of calf, gained 775 pounds; 
four open heifers, that had calves, made an average gain of 62S pounds; two 
spayed heifers, clear of calf, made an avc'rage gain of 736 pounds; and three 
spayed beifera, that had calves, averaged 645 pounds gain. 

Tbe steers were sold at 5.75 ceats and the hellers at 4.75 cents per pound. 
live weight. Allowing 3.5 cents per pound for the steers and 2 cents for the 
heifers at the beginning of the trial, there was a profit of (64.39 on the steers, 
(30.51 on the unspayed heifers, and (13.76 on the spayed heifers. Tbe average 
proportion of beef in the carcass was S3.2 per cent, for the steers. 62.4 tor 
'.he unspayed heifers, and 62.8 tor the spayed heifers. 
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When slaughtered, the carcasses were cut and Jndged bj an expert. The 
heifers gave a larger percentage of prime cuts (ribs and lolna) than the steers, 
so that, on the baaia of the meat and by-producta obtained, and the price pafd 
for the Bteers, the heifers were worth from 0.67 to 0.S2 cent a pound more 
than was paid for them. 

Crediting each lot with the actual value of the different outs and the 
by-producta. and not Including the expense of killing and handlfng, it la cal- 
culated that, at the prices which the butcher paid, he made f20.45 on the 
steers, (58.13 on the unspayed heifers, and (64.84 on the spayed heifers. In 
other words, the returns made by the heifers would have justified a jHirchase 
price of (5.37 per hundred for the spayed heifers and 15.32 for the open heifers, 
instead of t4.TG tor each, and still have left the sajne profit as with the steers. 

The results of a second trial to compare steers and heifers (or beef pro- 
duction have been recently published. The test was made with 16 pure-bred 
or higAi-grade Herefords. The animals were divided into three equal lots, 
one of steers, one of spayed heifers, and one of open heifers, and all were fed 
alike during fourteen months. 



Resvltg "'feeding stetn and heife'ifor beef. 
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A.S shown by the experiment, the heifers made a slightly greater average 
gnin from correspondingly less food and at a less cost than the steers. Care- 
fully-conducted slaughter and block teats did not reveal any material dif- 
ference In the character, composition, or quality of meat from steers and 
heifers, although the percentage of high-priced cuts, ribs, and lolos was 
greater in both lots of heifers than in the case of the steers. 

It lias been claimed that the principal cuts in heifer carcasses contain 
more fat than those of steers, and are. therefore, less profitable to the con- 
sumer. The average cost of the beef to the firm purchasing the cattle raJsed 
in these experiments was 6.51 cents for the steers, 6.21 cents for the spayed 
heifers, and 6.14 cents for the open heifers. The average selling price received 
by them was 6.59 cents, 6.26 cents, and 6.24 cents, respectively. 

It was observed In this and other investigations that, under similar con- 
ditions, heifers are Inclined to take on flesh a little more readily than steers. 
Larger gains by the heifers may not be shown, bnt there Is a tendency to 
finish at a little earlier stage In the process of fattening. The difference be- 
tire«L >t«erB and heUem Id this regard, when fed under the same c<»dltionsi, 
hu alK> been noUd W practteal itockmen, fMdlns on as extenjlve lOde. 
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Tbe fact Is emphasized that belfer beef has been much underestimAted. 
since in both trials the helters hare returned a. higher net profit on tbe block 
than the steers, notwithstanding the fact that the steer beef was rated higher 
than the heifer beef. So far aa could be learned from these expariments. 
spaying had no particular inQuence on tbe gains made. 

PRESERVING EGOS IN WATER GLASS. 

A bulletin of tbe Nortb Dakota Flzperlment Station calls attention to the 
need of a simple method which will enable farmers, poultrymen, and ' even 
consumers to put away eggs during the summeT montlis when they are plenti- 
ful and cheap, and preserve them in good condition until the winter months, 
when they are scarce and dear and fresh eggs cannot Ire obtained: and reports 
trials of various methods of preservation. 

The spoiling of eggs Is due to the entrance of air carrying germs of le* 
composition through the shells. Normally, the shell has a surface coating of 
mucilaginous matter, which prevents the entrance of these harmful organisms 
Into the egg for a considerable time; but If this coating is removed or softened 
hy waebiug or otherwise, the keeping quality of the egg is much reduced. 
These facts explain why the common methods of preservation have not been 
entirely suocesslul, and suggest that the methods employed should be basijd 
upon the idea of protecting and rendering more effective the natural coating 
of the shell, BO that air bearing the germs of decomposition may be completely 
excluded. "At the present time eggs are largely packed In lime, salt, and 
other products, or are put in cold storage for winter use. but such eggs are 
very far from being perfect when they come upon the markets." According 
to the experiments made by the North Dakota Station, water glass more 
closely conforms to the requirements of a good preservative than any of tbe 
substances commonly employed. It was found In these experiments that a 
10 per cent, solution of water glass preserves eggs so effectually that "at the 
end of thiree and one-'half months eggs that were preserved the first part of 
August still appeared to be perfectly fresh. In most packed eggs, after a little 
time, the yolk settles to one side, and the egg la then inferior in quality. In 
eggs preserved for three and one-halt months in water glass the yolk retained 
its normal position in the egg, and in taste they were not to be dlsUngulsbed 
from fresh, unpacked store eggs. Again, most packed eggs will not beat up 
well for cake-making or for flrosting, while eggs from solution In water glass 
seemed quite equal to the average fresh eggs o( the market." 

Of twenty methods of preserving eggs tested in Germany, the three 
which proved most effective were coating the eggs with vaseline, preserving 
them in iimewater, andi preserving them in water glass. The conclusion was 
reached that the last Is preferable, because varnishing the eggs with vaseline 
takes considerable time, and treating them with Iimewater is likely to give 
the eggs a dlss^reeable odor and taste. •' There Is, however, one drawback 
with eggs preserved in a solution of water glass, viz., that the shall easllj 
bursts In boiling water. This may be avoided by cautiously pierdng the shell 
with a strong needle." 

The tollowlng directions for pTsservlng by this method are slTen: 



bv Google 



,i,zecll!vC00'"^lc 



COUMISSIOyER OP AOaiCULTBRB. Ill 

Use pure water, that baa been thoroughly boiled and thea cooled. To 
each ten gttarts of water add one quart ot. water glass. Fach the eggs In a 
Jar and pour fiolutioa over tbem, covering well. 

Keep the eggs in a cool, dark place. A dry, cool cellar is a good place. 

If the eggs are kept in too warm a place the silicate is deposited and the 
eggs are not properly protected. Do not wash the eggs before packing, for 
Ity so doing you injure their keeping quality, probably hy dissolving the 
mucilaelnous coating on the outside ot the shell. 

For pacJring, use only perfectly fresh eggs, for stale eggs will not be 
saved and may prove harmful to the others. • • • 

Water glass is a very cheap proiiuct, that can usually be produced at not 
to exceed 50 cents per gallon, and one gallon would make enough Bolutioo to 
preserve fifty dozen eggs, so that the cost of material tor this method would 
only be about one cent per dozen. Water glass ts sodium and potassium sili- 
cate, sodium silicate being usually the cheaper. If wooden kegs or barrels 
are to be used in which to pack the eggs, they should first be thoroughly. 
scalded with boiling water, to sweeten and purify them, — V. S. ExpeTiment 
liulletin*. 

HOW TO MAiCB SUN-CURED TOBACCO. 

Select flue, sandy grey soil lying so that each row will drain itself, with 
oiange or red subsoil (orange preferred). Light application of farm pen ■ 
or stable manure with from Ave to six hundred pounds of some good ferti- 
lizer with at least from five to seven per cent, of sulphate of potash, should 
be used for beat results. 

Plant from 2l)tb ot May to 10th ot June; when ripe, cut and then bouse, 
or scaffold, crowded together from 24 to 4S hours according to weather. Dew 
does not hurt it until it has yellowed, but avoid rain after the tobacco has 
yellbwed. After It has yellowed well open out the sticks at least sis Inches 
apart so as to give plenty of sun or air, or artificial beat when housed. By 
using stoves (some use charcoal), but stoves are preferred, as this prevents 
any possible smell ot gas on the tobacco. It the tobacco is very yellow, I 
start the fires and run them slowly all night; then if the weather Is fair, 
open windows and doors, and let the air do the rest. It the weather Is damp, 
then I fire again the next night, and then open to the air. I use terra cotta 
pipe to carry off the smoke — they are cheaper and last much longer than 
stove pipes. 

Vigor Va N. W. Winston. 



There are a number of good agricultural papers published at a low price 
that are worth many times their subscription price. These papers discuss 
during the year a great variety of subjects, which will not only interest the 
beads of the family, but will encourage the young members to read and 
inform themselves, and be a stimulus to further study and enlarged ideas. The 
names of a few papers are given here. Write to the editor of any of them 
for a sample copy: 
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Practical Parmer, weekly, Philadelphia, $1.00 per year; Rural New 
Yorker, weekly. New York. 11.00 per year; Country Gentlem&n, weekly, 
Albany, $1.00 per year; Indiana Farmer, weekly. Indianapolis. $1.00 per 
year; American Agriculturist, weekly. New York. il.OO per year; Progressive 
Farmer, weekly, Raleigh, N. C, (1.00 per year; Tennessee Farmer, weekly. 
NaflhvUle, Tenn.. (1.00 per year; Hoards Dairyman, weekly, Port AdkinBon. 
WU., $1.00 per year; Breeders' Gazette, weekly, Chicago, (2.00 per year; 
Southern Planter, monthly, Richmond. BOc. per year; The Cornucopia. 
monthly, Norfolk, 50c. per year; Southern Farm Journal, monthly. Balti- 
more, 50c. per year; Farm Journal, monthly, Philadelphia, BOc. per year. 

There are a large number of other good agricultural papers too numerous 
to mention. 

PREPARING APPLES FOR MARKET. 

There are a large number of barrelE and hoses of apples sent to market 
Improperly packed that sell for liO per cent, less money than they would 
bring il only a little more time and care were used in filling the barrels. 
Unless the apples arej)acked very tight, they will shake and bruise, and will 
never bring as much money as when packed so they will not bruise, and 



bruised apples must be sold at once, as they begin to decay when exposed 
to the air. The cut shows two simple presses that cost but a small price, 
and every barrel of apples packed In this way will almost pay for the cost 
at either of these presses. . No apples ever bring their highest value if shipped 
loose In any kind of a package. 

SPECIAL FEEDING STUFFS ON THE MARKBT. 

Prom time to time there are special feeds and mixtures on the marketi- 
Many claim special tonic properties, and contain a large quantity of MJt, and , 
some fenugreek or other substances of doubtful medicinal value. Below li 
glTan the uulriea of some of thena: 
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Table of Special Febdiko Stuffs ok tarn Haskbt. 





Protein. 


Crbo- 


Fat. 




Per Cent. 
14.43 

ia.74 

18.66 

Bc.eo 

10.00 
0.00 


Per Cent . 
66.86 
63,00 
61.00 
63.90 
67.93 
62.00 


Per Cent. 




8.3S 






Blatohford's Calf Meal, 


4.60 


Victor Corn and Oaie Feed 


[ .97 



There are many others. Som« of them are matM from the manutactur* 
of cereal (ooda, or breakfaet foods, and are uauallj Inferior to com meal or 
wheat brand in [>roteln or fat. but ccmtain a much larfCT per cent, of fiber. 

VIRGINIA AQRICUbTURB IN THE LAST CBNSTTS. 

ITEMS OF UtTBREST TO OTIK TIBOINIA rABMEBS, TAKEIT TSOU TKB LAST (mKBVB, 190S. 
THE CB0P9 BEPOBTBD AKE THOSE QOOWH IK 18(8. 

Virginia Increased In the Talue of regetxblei produced In the last tea 
years 491 per cent. The value of all Undi of regetablai produced Id the year 
1899 was (9,000,000. The value of all crops was 164,900,000. Averaee value per 
acre of vegetables, (47.63. Average Talue for all cropi, |1!.06, as compared 
with States like Ohio, whose averacQ value per acre for all crops waa 112.69; 
of vegetables, |44.97. Pennsylvania's average value per acre for all crops was 
(13.86; of vegetables, (51.00. Virginia ranks flnt in the United SUtea aa 
producer of kale and spinach. She ranks second in the production of cabbage. 

The following; counties are the largest producers of vegetAbles, and In can- 
nlog and pickling factories: 

Norfolk, 6,260 acres; Hanover, 2,906 acres; Nansemond, 2,822 acres; 
Princess Anne, 2,110 acres; Botetourt, 2,456 acres; Wythe, 1,037 acres; Weet- 
moreland, 893 acres; Henrico, S14 acres; James City, 8GS acres; Qloacester, 
643 acres; Richmond, 705 acres; Essex, 600 acres; Northampton, 611 acres; 
New Kent, 437 acres; Smyth, 3S1 acres; Stafford, 338 acres; Isle of Wight. 
298 acres; Amherst, 267 acres; Carroll, 294 acres; Roanoke, 260 acres; Bfld- 
dlesei, 164 acres. 
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Northampton, 7,40S acres; Norfolk, 5,176 acres; Nansemond, 4,134 acres; 
Accomac, 4,067 acres; Princees Anne, 2,170 acres. 

THE FIVE LABOEHT BWEBT POTATO FBODUCINO 00171ITIE8 IJI THE STATE. 

Accomac, 12,495 acres; Northampton, 3,600 acres; Hanover, 1,869 acres; 
Nansemond, 1,735 acres; Norfolk, 1,144 acres. 

Accomac grows largely more sweet potatoes than any county In the 
United States. All other counties in Virginia cultivated in aweet poUtoes 
27,000 acres. 
15 
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Certain varieties of potatoes are more liable to scab than others. 

Prevention or control should aim at the selection of resistant varieties, 
keeping the soil free from the fungus and d Is Infecting; the seed potatoes. 

It Is cheaper to abanilou potato growing upon badly Infected soil for a 
time than otherwise to combat the pest. If soil Is free from the fungus any 
method of fertilizing is safe, but if Infected, alkaline rertilizera are to be 
avoided. Chemical diaintectlon of soli is not effective enough to warrant 
th» coat 

Seed potatoes are disinfected either by soaking one and a half hours Id 
a solution made by dissolving I ounce of corrosive sublimate In 7 gallons of 
water, or by soaking two hours m a solution made by diluting one-half pint 
of formalin in 15 gallons of water. 

Formaldehyde gas gives considerable promise of being an effective and 
convenient disinfectant. Other methods of disinfection are prolonged expos- 
ure to sunlight, using sulphur in the row, and fumigating w..n sulphurous 
gas. 

11. OCCURRENCE AND APPEARANCE. 

Occurrence. — Scab la the commonest and most widespread disease of pota- 
toes in America. It occurs also in Europe and probably wherever the potato 
is grown. The same disease attacks the roots of the varfous varieties of beets. 
A scab disease similar in appearance, and possibly identical In cause with 
that of potato and beet, occurs on the roots of some other garden vegetables 
including turnip, radish, cabbage and carrot. 

The flnanclal loss to potato growers from the scab is difficult to esti- 
mate. It often ruins a considerable portion of the crop for table use, and 
when it is abundant on the tuber It probably checks its growth and so reduces 
the yield. In one experimental field at tte station farm the past year every 
potato was covered with scab. The only use to be made of such a crop Is 
for stock feed or the starch factory, and in either case the value Is small. 
The scab does not appear to affect the flavor or the cooking qualities of 
potatoes, but it irenders them so uaElghtly and makes their preparation for 
the table so troublesome and wasteful that even a small amount of the scab 
on a crop seriously reduces its market value. It may also destroy the keeping 
quality of the tubers, scabby potatoes being especially liable to soft rot In 
the field and cellar. 

Appearanct. — Scabby potatoes are so common that a detailed descrtption 
of the disease Is unnecessary. 

III. CAUSE. 

Historical. — The cause of potato scab was a much debated question up 
to ten years ago. Potato growers, according to their individual experiences, 
attributed it to one or another condition of seed or soil, or to parasites. One 
man said it was due to too -rich soil, another to clay, another to moisture, 
another to manure; many were of the opinion that it was due to wire worms, 
gruha, mllllpeds or some other form of insect life. It was often suggested 
that the trouble started with scabby seed, but long continued observattona 
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at the New York and tbe Massachusetts experiment stations had failed to 
establish even thie fact previous to 1890. 

Scah a germ digeage. — This was suggested In 1842, but It was not until 
1890 that Dr. Roland Thaxter, then botanist ol the Connecticut experiment 
station, proved that the first cause of the scab spota on potato is a fungus. 
If one esamlnes the young developing scab spots on ijalf-grown potatoes, 
freshly dug and still moist, th« surlace of each spot may be found covered 
with a delicate filmy white mould growth barely visible to the naked eye. 
It is this fungus growth eroding and irritating the potato tiseues which causes 
the scab spot. The fungua produces vast numbers of minute spores in tbe 
course of its dev.elopraent Many of these will remain In the soil of the potato 
field and so perpetuate the tuagus, even though no potatoes are grown there 
for many years (see page 115). Countless numbers of dormant spores are 
probably carried from the field la the scab spots, and, talilng from these aji 
the spot dries out, become mingled with tbe dust which clings to the sur- 
teee and lodges In the eyes of even the smooth tubers that have been in con- 
tact with the scabby ones in tbe field or the storage bios. 

POTATO SCAB— DEVELOPMENT AND SPREAD. 

The scab fungus, lilie most other fungi appears capable of very rapid 
development and reproduction under favoring conditions; but, on the other 
hand, it is very sensitive in regard to its environment. Tbe germs may occur 
in abundance In the eoII or on the seed potatoes, and yet lead to little scab 
on the crop if soil conditions do not favor; whereas, under favoring condi- 
tions, a comparatively few germs oa the seed or in the soil may cause gre*t 
damage. A clear understanding of the conditions governing the development. 
of the scab is, therefore, necessary to a successful light against It 

Presence of germx. — In the absence of the germs there can be no scab. 
Thislesetticd beyond question. Eollcy, of the North Dakota experiment station, 
states positively as a result of his experiments that neither clay, the blackest 
muck, nor any other germ-free soil that he tried led to scab. On the other 
liand, tbe development of scab spots was visible within from tliree to ten 
days after the germ^ were applied to the surface ot young tubers. These 
germs do not originate spontaneously. The evidence Indicates that the fungus 
la not a native to our soil. It probably w;ib brought here along with the 
potatoes in the early .days of their culture. Whatever the original source 
of t"he scab fungus, there la no doubt that Its introduction and further spread 
In our fields at the present time Is largely by means of contaminated seed 
potatoes. It may be carried occasionally on beets or other roots, or witb 
manure, or on tools; but these agencies are probably of minor importance. 
Our experience In growing potatoes experimentally during four seasons on 
a recently cleared wood lot. where no other crop has ever been grown, has 
shown that in such virgin soli the scab on the crop comes from scabby seed. 
Trials at the New Jersey station proved that when scabby potatoes were 
spaded Into the soil in the autumn there was a large inoreaae In the amount 
of scab In the crop grown on that soil the next year. A sttil more important 
experiment, conducted at the same time, was one In whlcb the scabby pots 
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The Other r«m«dial trMtmenta may best be dlscuBBed under t 
(1) Soil trastmenta; (i) Disinfection of leed. 



dotation (sf f7rop«.— Wben the mHI haa become badly Infested with the 
■cab fungus It Is uniAlly cheaper to abandon potato growing upon it for a 
time at leaat than to continue the p^racttce. The best system of croping 
to purify such a soil and the length of time which should elapse before 
potatoee may be grown again with safety Is not fully determined. The evi- 
dence Indicates that root crops should be ayoided, and that grains, including 
corn, grasses, and aapeclaily clover, are the beet cleaning crops. The turn- 
ing under of a green crop, like clorer, just before potatoes are again planted. 
Is especially commended for reasons cited on page 115. 

FtrtilisAna. — In case the soil Is free from the scab fungus and clean seed 
Is used any method fA fertilising is safe. The only exception may be that 
ot stable manure from animals fed on scabby potatoes, but the experiment 
referred to on page 116 Indicates, but does not prove, that manure from cattle 
fed on scabby potatoes may be used with safety. 

In case the gemu are already present In the soil, or on seed potatoes, 
stable manure and certain alkaline fertilizing substances which favor the 
development of the tnngns are to be avoided. These substances Include 
ashes, lime (either quick or alr-slaked), soda-asb (carbonates of soda), potash 
(carbonate of potassium) and magnesia. On the other band, certain ferti- 
lizing elements which are not favorable to the fungus are to be commended. 
TheBe Include land-plaster (sulphate ot lime), common salt, nitrate of soda, 
kainit, marlate of potash, sulphate of potash, sulphate ot ammonia, superphos- 
phates and most commercial fertilisers. Instead of stable manure applied 
directly to the potato crop, clover should be grown and the potatoes planted 
on the clover sod. There would probably be even less objection to the use of 
the stable manure on some crop like com, which preceded the clover. 

TAe Use of Sulphur and Othtir CAffmicul Bisinfectonfs.^Many chemical 
dlslnfectanta have been tried on contaminated soil In the hope that the soil 
might be purified by this method. These trials have included direct appll- 
cations to the soil In rarylng amounts of Bordeaux mixture, corrosive subll 
mate, formalin, potassium sulphide, carbolic acid, copper sulphate and sul- 
phuric actd, but In none of these cases haa there been appreciable beneSt, 
The one chemical which has proved promising for use in this way la flowers 
of sulphur. Experiments at the New Jersey station have led Halsted to 
believe that an application In the drill at planting time of three hundred 
pounds of sulphur to the acre will check the scab even in an Infected soil. 
Ot&ers trying this same method have had varying results. At the Rhode 
Island station even six hundred pounds of sulphnr to the acre 'was found 
to be practically nselees. Last summer at this station sulphur was applied 
in a drill at the rate of four hundred and seventy-five pounds to the acre on 
soil that was known to he badly contaminated. Moreover, disinfected seed 
■was used, yet the result was a crop In which euery potato was badly scabbed. 
We are convinced, therefore, that flowers of sulphur Is at best an unreliable 
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remedy aad not to b« rMom mended. It's < 
to the acre — practically prohibits it^ use. 



BEKD POTATOES. 

Where the soil la free from the fungus the practical remedy for th« 
•cab is the disinfection of the seed tubers. The object is to kill the germs 
clinging to the tubers without Injuring the tuber itself. This can be done 
more or less succeBsIully in different ways. Soaking the seed tubers in a 
solution either of corrosive subllinate, or of formalin Is a method now used 
by many practical potato growers. Other remedies have been discovered, 
the value of which has not been so thoroughly demonstrated, but which 
may prove preferable, at least in some caaea. 

Corrosive Sublimate Treatment. — Corrosive sublimate, or bichloride of 
mercury is a white crystalline substance, resembling salt, which can be 
bought from any druggist. To make the solution place one ounce of tliis 
chemical In one gallon of hot water, and after allowing It to stand ten or 
twelve hours until dissolved, dilute with more water to make seven gallons. 
This solution should be made in wooden or earthen, rather than metal, 
dishes, since It corrodes metals. The seed potatoes are to be soaked one and 
one-halt hours In the solution. The disinfection may be done at any con- 
venient time previous to planting. In fact, after eiperimental use of this 
■olution for several years we are led to recommend that the disinfection be 
done several weeks before planting, since It may retard germination some- 
vrbat when used just before planting. 

In using this solution it must be remembered ttiat It is deadly poisonout 
to men and animals if taken intemallv. It is not poisonous to the skin, how- 
ever, so that one may handle the solution pr the treated seed with impunity. 
All tubers soaked In It should be planted, burled or burned. 

Corrosive sublimate costs 15 cents an ounce. Since the same solution 
can he used over and over again indefinitely, the expense for disinfection 
other than labor Is but a trIQe. The chief disadvantages in the use of cor- 
rosive sublimate, as compared with the next remedy, formalin, are two-fold: 
First, Its poisonous nature; and, second, the dllBculty of dissolving It 

Pormalin Solution. — Formalin is a watery liquid, also known to the 
trade as formaldehyde solution. It Is used with potatoes, at the rate of 
eight ounces (one-half pint) of the commercial formalin to fifteen gallons of 
water. The seed potatoes are soaked two hours In the solution. If this 
method is used it is better, according to our experiments, to disinfect the 
eeed not more than a tew days ttefore planting. Corrosive sublimate and 
formalin have in our comparative trials during the last three years given 
equally good results as remedies for the scab. The chief advantages of 
lormalln are that It Is not poisonous, and, being a liquid, it Is easily diluted 
for use, and may be placed in any kind of receptacle. It Is, therefore, con- 
siderably more convenient than is the corrosive sublimate. Another fact 
In favor of the formalin Is that It does not Injure the seed tubers or retard 
their germination as does the corrosive sublimate in some cases. Formalin 
costs from forty to fifty cents a pound (pint). It is, therefore, a little more 

le 
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This objection has been overcome in part by the use of trays and racks. At 
the Rhode Island Station the rack used held nine traya. Bach tray was Z\ 
feet long and 1^ (eet wide, and would hold about one bushel of potatoes when 
spread out In a single layer for sprouting. The bottoms of the trays were 
made of pieces of lath placed about one Inch apart. Nine trays were placed in 
a rack over each other, leaving about nine inches of space between each tray. 




Fio. a-Tray partially (Wled with potatoes tor aproutlng. 



This method of arrangement has the advantage of securing a very uniform 
distribution of light, heat, and air for all the trays. It greatly facilitates the 
handling of the potatoes and lessens the danger of l>reaking off the sprouts 
when transferring to the Held for planting. The illuatratlona (flgs. 1 and 2) 
show the construction of the trays and rack used at the Rhode Island Sta- 
tion and the position of the potatoes In the trays. 

Another method of securing early potatoes in Rhode Island on a commer- 
cial scale U that of sprouting tubers In a cold-frame and planting out as soon 
as danger of fro.^t is past. The tubers are cut into pieces, not smaller than 
an 'English walnut, after rejecting the two or three eyes nearest the stem 
end, which have been found to start late. The pieces are placed side hy aide 
in the bed, skin side upward, and covered about four Inches deep with fine, 
rich earth. Their growth can be controlled by proper iregulMion of the cold- 
frame sash. At planting time the tubers, the sprouts of which should be Just 
breaking the surface of the soil, are carefully lifted with manure forks, sepa- 
rated by hand, and placed in well-fertlllzed rows, and entirely covered with 
soil; or, If danger o£ frost Is past, they are placed with the apei of the sprout 
Just at the surface of the soil. About 216 square feet of cold-frame Is re- 
quired to sprout sufficient potatoes to plant an acre In 30 to 32 Inch rows. It 
Inches apart. Eight men can transplant an acre in a day. 

On the Island of Jersey, where early potatoes are raised in large quanti- 
ties for the London market, the potatoes destined for seed are placed side by 
side In shallow boxes and stored, as soon as cold weather sets In, in a light 
and well-sheltered loft or shed, out of danger of frost. The position of tbe 
boxes is changed from time to time so that the sprouta will be of equal length 
and strength at the planting season, A typical sprout averages about 
one hall Inch In length. Medium-sized tubers selected from the best 
of the crop and allowed to He in the field In the fall until they become greenisb 
are used. 

Potatoes [or early use are sometimes started in pots in the greenhouse 
and then planted out as Booa as danger of frost Is oyer. The cost Incident to 
this method limits its use, except for family supply.— C. B. Smith, In U. S. 
Report 
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SEEDING GRASS LAND WrTHOIIT A NURSE CROP. 

The practice of sowing grass and clover seed with crops of grain is a 
very common one and undoubtedly has many advantages on rich soils and In 
tavorahle Beason, the most marked of which ta the cbokiDg out of weeds by 
the vlgorouB growth of the grain. In many cases, however, this method falls. 
Especially Is this true In dry seasons when the supply of moleture Is fre- 
quently Ineufflcient for both the grata crop and the grass. In this case the 
grain. Instead of acting as a nurse crop, actually robs the young gra^ plants 
ot moisture, and thus becomes Injurious Instsad of advantageous. 

The claim that grass and clover plants need protection Irom the sun Is 
entirely without foundation. As the Wisconsin Station has shown, "there Is 
absolutely no necessity, under ordinary conditions, tor sowing oats, barley, 
or any other grain with grasses for the purpose of yielding shade and protec- 
tion. Young grass and clover plants are not Injured by direct sunlight and 
sun heat any more than other plants of our flelds." 

Experiments by the Wisconsin Station during a number of years have 
shown that "grasses and clover sown by themselves on properly 'prepared soil 
spring up at once and make rapid growth, bearing seed heads the same year. 
If all conditions as to fertility of soli, moisture, etc.. are favorable, a very ei- 
cellent crop of hay can be secured the same season." One objection to this 
method of seeding grasses Is the presence ot weeds, but these can usually be 
checked by running a mower over the flelds when the weeds are six or more 
inches high, setting the cutter bar so that the tops of the weeds are removed 
Willie the grass plants are not touched. 

In order that this method of culture may be successful the soil must oe 
Quite free from weed seeds and oC fair fertility. It should be carefully pre- 
pared before seeding and from two to three times the usual amount of grass 
seed should be sown. It is probably best, although not fully demonstrated, 
to sow seed very early la the spring. Finally, It Is of the greatest Importance 
to check the growth of weeds, which may be done by the method noted above. 

"The system here under consideration is not put forth as suited to every 
farm and all farmers, but eminently adapted to meeting the wants of those 
who desire to secure with the least possibility of failure a fine stand of grass 
and clover. To such we can recommend the system as having been sufflclantly 
tried to prove satisfactory when properly followed out." 

The results obtained by the Wisconsin Station have in general been borne 
out by those of simitar experiments at the New Jersey Station. The experi- 
ments by this station however, differed from those conducted by the Wisconsin 
Station in the fact that at the former the seed was sown in the tall instead ot 
In the spring. — U. S. Experiment Reports. 

DIVERSIFIED FARMING AND MARKETING. 

Farmers In some sections of the State are diversifying their crops more 
than in former years with much profit. Reports have been received where 
from (50 to (100 per acre net profit were realized last year and this year from 
growing strawberries, A diversity of crops, suitable to the soil and markets, 
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will increase the profits from the farm. A few acres in aome of the berries, or 
fruits, or iilgh-clMS vegetables, nicely prepared for market, will Increase ttie 
revenue from tlie (arm. 

There la no crop that will produce greater results under good manage- 
ment and favorable conditions like celery. Last year a grower of celery sold 
from his fraction of an acre lot of celery at the rate of over (10,000 per acre. 
Not every farmer can grow celery, but there are other higli-claas products 
that will prove profitable In many localities. The soil, climate and markets 
accessible to the grower should always be considered before deciding on what 
to grow. Some farmers can grow certain crops at a profit, while others can- 
not. One may have the soil and market facilities, the other may not. 

It Is a matter of great Importance that more attention be given by our 
fanners generally to the manner In which their products are put upon the 
market — especially fruits and many kinds of vegetables. The selling price 
will be governed very much by the attractive appearance given the product 
In packing and shipping to market. Berries and delicate fruits should be put 
In small packages. These are sometimes sent to market In boxes too large. 
The lower half of the contents of these boxes are badly bruised and mashed, 
and lose fifty per cent, of their value. Apples are frequently shipped in barrels 
loosely packed, and arrive at their destination bruised, and sell for much less 
than they would bring if properly packed by a press. It requires six months 
to grow some of these products, and it pays well to spend a little more time 
in properly preparing them for market The entire profit Is often lost in this 
way. It pays also to have every package or barrel to run the same from top 
to l>ottom. 



AWORK OF CAUTION ABOUT FERTILIZERS. 

Farmers are requested not to receive any fertltlBer that is offered for 
sale in violation of the fertilizer law. Do not receive any bags that are not 
tagged or branded. 

Some bags have been found to be short In weight from Sve to twentj 
pounds. Reports have been made also of t>ags containing a different feirtlllzer 
in the bottom of the bags from that on the top. Buy your fertlllBera in this 
State. It does not matter where the fertilizer Is made, but buy it in this State, 
so as to be protected by the law, 

G. W. KOINER, Oommigsioner. 
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Hon. Q. W. KoDiKB, CommiaHoner of Agriculture of Virginia: 

Slr:-^I hars tbe bonor to report upon tiie exporlments conductod, uid 
the general farm work of the TirglnU Test farm Irum Julj, 1901, till 
November, 1903. Tonra truly. 

Sylvan Hill, November 16, 1902. S. B. HEjaas. Maaacer. 
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REPORT OF PROF. S. B. HEIGES, 
MANAGER OF TEST FARM. 



Through the liberality ol the citizens of Charlotte countr, Virginia, tlu 
Department of Agriculture was donated a farm, near Saxe, to be used for 
the purpose of teatln£ fertilizers, cereals, si'asseB, tobacco, veget&hles and 
fruitB, and conducting and reportlDs upon all soch experimentB as mls^t 
proTe IntereetlOE and froHtable to senaral agriculture and horUcnltnre, 

The farm consists of 600 acres, about one-half being cleared, the remain- 
der being voodland. 

It la a portion ol the estate long known as Sylvan Hill, and was at one 
time regarded as the "garden spot of Charlotte county." 

The Board ot Agriculture selected me to take charge of the work, con- 
nected with that of the Department of Agriculture, of which I assumed charm 
July, 1901. B7 the temiB of purchase I found a farm from which the haj, 
straw and manure had been removed by the former owners. There were no 
farming; implements with which to begin operations, and my Srst work was 
to whitewash bam and all outbuildings. 

By the time teams and Implements were procured it had become too 
late to put out any crops for roughage that would have matured sufficiently 
to safely cuce them. 1 turned my attention to making hay of crab grass, 
wire grass and broom sedge before it had blossomed. 

Of these we secured 64 two-horse loads of palatable and fairly nutri- 
tious bay, and 46 loads lor bedding. 

The first work of a sclentlflc and experimental character was done Sep- 
tember 6th by seeding one and two-thirds acres to Crimson clover. 

After thoroughly preparing the ground by plowing, rolling and pulver- 
ising with Cutaway disk and smoothing liarrowe, 210 pounds per acre of a 
complete fertilizer, consisting of 12 per cenL available idiosphoric add, 3 per 
cent, nitrogen and 3 per cent, potash were applied by the drill, together with 
15 pounds Crimson clover seed per acre. 

STRAWBERBIBS. 

In order to test quality, productiveness and adaptability to soils of this 
section of the State, a plat of groond was thoroughly prepared by plowing, 
rolling and harrowing, using 100 pounds bone-black, 100 pounds nitrate 
ot soda per acre. 

One hundred plants each of the following varieties: Aroma, A. A. P., 
Brandywine. Brunette, Clyde, Cumberland, Escelsior, Bkllth, Gandy, Qlen 
Mary, Hoffman, Howell, Jesse, Lady Thompson, Maximue, Nick Ohmer, 
Rldgeway, Sample, Saaford, Sharpless and Tennessee Prolific were Dlanted 
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in rows four (eet apart with plants two feet dietant In the rows. These 
plants were set out October 4 and 5, 1901. The Ella, a very early yariety. 
was planted about two weeks later. 

The plants were culUvated several times during the fall, and after the 
KTOund was thorouglily frozen were covered with hay. The fall was unu- 
Ktially dry, forty daya Intervening from time of planting until we had the 
first rain. 

In order to save the plants, they were watered dally In the meaatlme. 

In the spring of 1902 they were worked several times prior to blossoming, 
to destroy ail weeds. 

Some of the varieties produced about one-haif a crop, the Ella boing the 
earUest by at least eight days, and the Oandy being the latest. 

We propose to weigh the fruit of each variety next season and report 
npon productiveness. quaJlty, hardiness and plant production. 

No variety, as yet, has shown any tendency to rust or leaf-blight. 

The planu were dressed before last working with nitrate of soda at th» 
rate of 50 pounds per acre, about ten days before blossoming. They are at 
present time equal to any that I have ever seen In the most noted strawberry 
sections of the United States. 

EXPERIMENTS WITH OATS. 

After deeply plowing and thoroughly pulverizing the soil with corru- 
gated roller, cut a-way disk harrow and smoothing harrow we seeded the fol- 
lowing plats with winter turf oats, beginning September 9. 1901, and finishing 
October 3d, in order that we might learn the advantages of comparatively 
early and later seedings. Plat 1 was only plowed. Owing to the conformation 
of the land^ these plats could not be made of equal size, as the fertilizers in 
solution would have been carried from one plat to another. 

Plat 1, containing flve-tweltths of an acre, after drilling in at the rate of 
210 pounds per acre of a 3, 12 and 3 per cent. (3 per cent ammonia, 12 phos- 
phoric acid and 3 potash) fertilizer, was seeded broadcast upon the rough 
ground In order to learn if such method would prevent "freeilng out." Seeded 
September 9th. 

Plat Z was prepared as described, had an application of 420 pounds per 
acre of same fertilizer. Seeded September 10th — flve-twelfUie acre. 

Plat 3, prepared as described, bad an application of the same fertilizer 
at the rate of 210 pounds per acre. Seeded September 10th— flve-twelfths acre. 

Plat 4, rolled, harrowed with cuta-way harrow, had no fertilizer, and was 
finished with the drag (a sled with a solid plank bottom). Seeded September 
10th— elght-twellths acre. 

Plat 5. land prepared as described, had an application of 150 pounds 
muriate of potash per acre, and was finished with the smoothing harrow- 
One acre. 

Flat 6, land similarly prepared as other plats excepting No. 1, had an 
application of 150 pounds dried blood per acre. Area, one acre. Seeded 
September loth. 

Flat 7, soil cultivated In same manner as plat 6, was treated to 7S pootUs 
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dried blood and 75 pounds muTlste of potash per acra. Area, one acre. 
Seeded September lOtb. 

Flat S, soil Bimllarlr prepared as above described, had an application of 
150 pounds bone-black per acre. Area, one acre. Seeded September 10th. 

Flat 9, land simi1arl7 prepared, had 210 pounds complete fertilizer per 
acre, wjth 2^ bushels oats per acre, drilled September 30th. Area, tour and 
one-sixth acres. 

Plat 10, on land similarly prepared, 210 pounds comidete fertilizer per 
acre, with 2 bushels oats, 12 ];>ounds clover seed' and 4 pounds timothy seed, 
were drilled in October 3d, Area, four and one-slzth acreik. 



All of the plats, excepting No. 9, were seeded at the raU of 2 bushels ol 
oats per acre. 

There was no apparent advantage from the heavier seeding during the 
fall, the following spring or at time of harvesting. 

Plat 1, seeded on rough ground, and afterwardt thoroughly harrowed, 
did not stand the winter any better than the plats thoroughly cultivated 
Ik fore seeding. 

Plat 4. This plat, devoid of any fertilizer, did not produce more than 
one-half crop, compared with Che remalnlhg plats. 

Plat 5, fertilized with 150 pounds of muriate of potash per acre, produced 
the beet crop, the crop being heavier and more fully developed In grain. 

We had hoped to be able to collect each plat separately, weigh grain and 
straw of each, and embrace the results in our drst bulletin. 

As yet we have not been provided with hay scales, and we were obliged 
to abandon that part of our experiment. 

There being no granaries on the farm. In which grain can be kept from 
the rats, we threshed only what would be needed for seed this fall and next 
spring, intending to feed the rest In the sheaf. From the portion threshed, 
the estimated yield per acre w;^ about 35 bushels. 

HAT MIXTURE AND PERMANENT PASTURE. 

Three-tenths of an acre were put in thorough tilth for a mixture of grasses 
for hay. 250 pounds complete fertilizer per acre were applied broadcast, and 
the following varieties and iguantltles were sown broadcast and covered with 
a smoothing harrow: Orchard grass, IS pounds; Meadow fescue, 9 pounds; 
Fancy Red Top, 13 pounds; Red clover, 4 pounds. 

An equal area was prepared and fertilised in similar manner, and seeded 
for permanent pasture with the following grassy; ReA clover, 2 pounds; 
Orchard grass, 2 pounds; Fall fescue, 3 pounds; Canadian Blue grass, 2 
pounds; Red Top, 3 pounds; Perennial Rye grass, S pounds, and Herd grass, 
13 pounds, seeded and covered aa above. Although the fall was excessively 
dry, the flne condition ol the soil enabled the seed to germinate readily, and 
before winter began the ground was completely covered with the grasses 
of both plats. 

During the following spring we made an application of nitrate of soda 
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to a portion of each plat, and, when the graasea were matured, cut tbese 
portions eeparst«l7 and welgbed the hay when thorougblj dried. 

On the portion of the hay mtztnre plat where no soda was applied the 
hay prodnced waa at tha rate of 1,960 pounds per acre; on the portion 
treated with nttrata of soda, at tha rate of 100 pounds per acre, the bay 
weiKhed at the rate of 2.178 pounds per acre, a xaln of only 11 per cent. On 
the portion of the permanent pasture plat, where no soda was applied, the 
hay weighed at the rate of 2,396 pounds per a«re, and where tbe soda was 
applied the hay was at the rate of 4,574 pounds per acre, a gain of 91 per cent 

DEDUCTIONS. 

The comparatirely slight Increase In the hay mixture where fertlllied 
resulted from some of the Kraases belne almost mature when the soda was 
applied, whilst In the permanent pasture the grasses were of anch a char- 
acter that they grew during the entire season. 

In order tliat nitrate Of soda may produce the best reeulta on grasses for 
hay. It should be applied early in the season. 

At present writing the effects of the soda are strikingly apparent, the 
gnus being about twioe as high as that to which it was not applied, and the 
hay mixture Mbows the greater Increase of growth. 

Prior t« seeding wheat, additional plats of Crimson clover were put out 
In order to dlacover, If possible, the best method'. 

To plat No. 2 2S0 ponnds complete fertilizer per acre were applied and 
seeded at the rate of 22^ pounds per acre Immediately after plowing, culti- 
Tatlng thoroughly before seeding. Area, two- thirds acre. Seeded Sep- 
tember SOtb. 

To plat No. 3, 250 pounds complete fertilizer per acre were applied, seeded 
broadcast and harrowed Immediately after plowing. Area, two-thirds acre. 
September 10th. 

To plat No, 4, 260 pounds complete fertilizer per acre were applied, seeded 
as soon as plowed and harrowed, at the rate of 22U pounds per acre, and 
covered wtththe drag. Area, 1% acres. September 80th. 

The four plats germinated finely, and before winter the ground was 
heavily covered with young clover, but the absence of snow during the winter 
and the frequent freeeing and thawing, lifted many of the youitg ^auU 
entirely out of the ground. 

Where, as an experiment, we had seeded the Crimson clover with 13ie 
winter oate we had a splendid stand the next summer. 

DBDOCTIOSS. 

Crimson clover should either be seeded earlier. If the ground can be put 
In proper condition, or should be seeded with some crop that will give It 
winter protection. 

WHEAT EXPERIMENTS. 

During the fall of '01 we conducted two series of experiments In wheat 
cnltore — one on the field plan and the other on the plat plan. 

Ctilier'i ProHftc was seeded on land thoroughly Sued by roller and harroffl 
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at the rate of 7 pecha per acre, dillM wltib 150 ponadB fertilizer per acre. 
Seeded October Gth. Area, 2 acrea. 

Ctiller'a Prolific voB seeded at tli« rate of 7 pecks per acre, with S60 
pouDda complete fertilizer per acre, and mm ndled and harrowed after seedlnsi 
Seeded October IDth and lltb. Area, ■eren and oiie4weinJi acres. 

This portion of the field cane ip mora readily and onUormlr maa anr 
other portion of the entire field. 

We did not have sufficient rain to lay the dt»t from Oetober 4th till 
November 12th, a period of almost forty dara, and the later eeeded portions 
of tbe field germinated very powly. 

On examination In the sprlns w* fMnd at least 26 per cent of the eeed 
had not cermlnated. Tbe compaetlnc of the seed Iff the roller no donbt 
caused the better germination. 

Gold Coin was seeded at the rate <a 7 peeks per acre npon land ferti- 
lized with 210 pounds complete ferUItser-HdOTer oa part, timothy on all- 
October 14th and lEtli. Area. Ifi^ aerea. 

Gold Coin was seeded on land tntlllsed with 79 poonds of dried blood and 
140 pounds acid phosphate per acre. In three laads, at the rste of G pka., 
6 pks. and 7 pks. per acre, to test proper quantity of seed. Oetober Itth. Area, 
414 acres. 

Owing to the unfavorable season for germination, tbe hearleet seeding 
presented the beet appeaiance in tlie laH, and produced die beat results at 
harvest. 

Had all the seed germinated the resnlta might kaT<e been different. 

Qold Coin was seeded on land fHtUlzed with 21S poands slag phoephats, 
at die rate of 6 i^s. per acre, OettAer 16tlL Area, one and flv»tw»irtlis acres. 

Ouller'g ProUfie, at the rate of t pks. per acre, was seeded 00 land ferti- 
lized with 70 pounds blood and 140 pornds slag ^tosiMutte, October 17th. 
Area, two and two-tblrda acres. 



The Qold Coin and Culler's ProlUle, grows on portions fartUlied with 
slag phosphate, and slag phaapHate and blood were the best oT all onr fielil 
experiments, the yield avera^ng tt bnshela per acre. It mast be stated, bow- 
ever, that this Is reoognlced as tiie moat fertile portion of all the aplauds of 
the farm, and all credit ahoold not be glvaa to the fertUlsera. 

The land varied In prodactiveBesa from 2 to SO bnshels per sere. 

What Is known ss the "Middle HIU" did not prodaee, on an average, more 
than 2 bushels per acre, and in portions did not produce the amount sown as 

We propose to adopt a plan by whleh. when SBtBdeiitly fertile, this hill 
shall be put into permanent grwM, ss no syatem of ort^ rotation can prove 
profitable en lands of such a eharaetar. 

EXFBIRIUENTAL WHIAT PLAT& 

As these plats are to constitute a eonttnaed serlee of experiments, rotating 
with other crops, we deem It necessary to explain the symbols adopted to rep- 
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resent the varloua fBitllUers used. They are not the snnbolB or chemistry, 
but are more eeally placed upon the lecend that shaU be put up to each plat 

P. Represents Phoephoric Add 4.8 lbs- 

N. (Nitrogen), r^reaenta Ammonia ., 1.2 It* 

K. (Potash), representa Potash ,' 1.2 Ibi. 

H. Farm manure. 

Normal arpUcatlon, 400 lb*. p«r acre of fertlllier. 

Containing, moaphoric Acid 12%, glylng per acre 48 lbs. 

Ammonia 3%, sivlng per acre 12 llw. 

Potash 3%, giTlng per acre 13 lbs. 

Which, ther^ore, wUl glre, on a 10th of an acre: 

Phosphoric Acid 4.8 lbs, equal P. 

Ammonia i 1.2 lbs. equal N. 

Potash 1.2 Itw. equal K. 

P. equals: 

30 Ibe. 16% Acid Phosphate. 
26 2-3 lbs. 16% Thomas Slac. 
24 lbs. S0% Bone. 
40 lbs. 12% Phosidiate RodL 

N. equals: 

7.06 lbs. 17% Dried Blood. 
4.S lbs. 26% Ammonium Sulphate. 
•i.S lbs. 19% Sodium nitrate. 
30. lbs. 4% Bone. 

K. equals: 

2.4 lbs. 60% Sulphate ot Potash. 
2.4 lb*. G0% Muriate of Potaah. 
ID. Iba. 12% KalnlL 

APPLHOATION POE BACH PUlT. 

No. 1 of P.. 30 Iba. Add Phosphate. 
No. 2 of P., 30 lbs. dissolved Bone Black. 
No. 3 of P., 2S 2-3 lbs. Thomas Slac. 
No. 4 of P., 40 lbs. Phosphate Rock. 
No. G of N., 7 lbs. Dried BlooA. 
No. 6 ot N., 4.8 lbs. Ammonium Snlpbate. 
No. 7 of N.. 6.3 lbs. Sodfom Nitrate. 
No. 8 of K., 2.4 lbs. Muriate Potash. 

N. B. — Each one of these plats contained only one fertilizer — 4 harlng P, 
S bavins N. and one having K. 
No. 9, Blank. ' 

No. 10 P. N., 30 lbs. Add Phoestiate and 7 lbs. Blood. 
No. IX P. N., 24 lbs. Bone. 
No. 12 P. N., 24 lbs. Bone and 1.4 Iba. Blood. 
No. 13 P. K., 80 Ibfl. Acid Phosphate and 2.4 lbs. Muriate Potash, 
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No. 14 N. K., 7 lbs. Btood and 2.4 Iba. Muriate Potaab. 

Each one oF these plats contaloeil two fertilizers, 3 havlnc P. and N., one 
baving P. and K. and one having N. and K. 

No. 15 P. N. K., 30 Iba. Acid Phoaphate. 7 lbs Blood and 2.4 lbs. Muriate 
ot Potash. 

No. 16 P. N. K.. 30 lis. Acid Phosphate. 5 lbs. Blood, 6.3 lbs. Sodium 
Mltrate and 2,4 lbs. Muriate Potash. 

No. 17 P. N. K., 30 lbs. Acid Phosphate, 4.S lbs. Ammonium Sulphate, 3.4 
lbs. Muriate Potash. 

No. 18 P. N. K.. 26 2-3 lbs. Thomas Slag. 7 lbs. Blood, 2.4 lbs. Muriate 
Potash. 

Nos. 19 P. N. K., 40 lbs. Phoaphate Rook, 7 Blood, 2.4 lbs. Muriate Potash. 

Ea<A one of these plats contain three fertilizers, P. N. and K, 

20. Blank. 

21 P.^ii N. K.. 16 Iba. Acid Phosphate, 7 lbs. Blood, 2.4 lbs. Muriate Potash. 

22 P. N.^ K.. 30 lbs. Acid Phosphate, 3.5 lbs. Blood, 2.4 lbs. Muriate 
Potash. 

23 P. N. K,14. 30 IbB. Acid Phosphate, 7 lbs. Blood. 1.2 lbs. Muriate Potash. 
These plats contain ^ the quantity of one fertilizer each. (A numeral or 

a traction after a symbol alfects only what Is before It.) 

No. 24, 200 lbs. Cayuga Plaster. 

No. 25, Pi. N. K.. 60 lbs. Aclu Phosphate, 7 lbs. Blood and 2.4 lbs. Muriate 
Potash. 

No. 26. P'. N. K., 30 lbs. Acid Phosphate, 40 lbs. Phoaphate Rock, 7 lbs. 
Blood, 2.4 lbs. Muriate Potash. 

No. 27, P. Ns. K., 30 lbs. Add Phosphate, 14 lbs. Blood, 2.4 lbs. Muriate 
Potash. 

No. ZS. P. Nt. K.. 30 lbs. Add Phoaphate, 7 lbs. Blood, 2.4 lbs. Sulfate of 
Potash. In March apply S.3 lbs. Nitrate Soda. 

No, 29. P. N. K!.. 30 lbs. Acid Phosphate, 7 lbs. Blood, 4.8 Muriate Potash. 

Each of these plats had one fertilizer doubled. 

No. 30, 2 (P. N. K.), 60 lbs. Acid Phosphate, 14 lbs. Blood. 4.S lbs. Muriate 
Potash.. 

This plat had each fertilizer doubled. (A numeral before the parenthesis 
affects each symbol in it.) 
, No. 31, Blank. 

No. 32, 1,600 Ibe. Stable Manure. 

No. 33, 3,200 lbs. Stable Manure. 

No. 34^ 400 lbs. Lime. 

No. 35, P. N, K. L., 30 lbs. Acid Phoaphate, 7 lbs. Blood, 2.4 lbs. Muriate 
Potash and 400 lbs. Lime. 

No. 36, Blank. 

Theee 36 plats of 1 10 acre each were seeded on well prepared land October 
21st to 24th, with Culler's Prolific Wheat, 9 lbs. to each plat or i.'A bushels 
per acre, Onr object t>eing to learn which of the three component parts ot a 
complete fertilizer would produce the best results or whether two or three 
were needed. And, as some varieties of wheat are more productive than 
18 
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othere, we were obliged to use the same variety on each plat. The tall waa 
very dry and much of the wheat neTer germinated. 

The experiments were not as conclnslre as they should hare heeo, but 
the stable manure and the plats containing K. and K. were uniformly the best. 

As we had no means of welehlng the straw our estimate Is based apon 
fraquent rlsltstlons to the wheat when standing and afterwards comparing 
the shocks on the several plats. 

VARIETY TEST. 

On well prepared land fertilized with Dissolved Bone Black, Dried Blood 
and Muriate Potash In equal Quantities at the rate of 90 lbs. per acre, on plats 
of 1-10 acre each, we tested qnlte a ntuuber ol varieties of wheat. The 
(ertlllEer being the same on each plat, other conditions being equal a different 
yield must result from the productlTcneas of the variety. These plats were 
seeded October £5th at the rate of IM tnuhels per acre. 

The varieties were threshed separately and yield carefully measured. 

The greatest yield Is represeuted by 100 and the other varieties compared 
with that. The comparative yields are placed after the variety. 

We have seeded this fall the entire yield of four of the most productive 
varieties, so that we may have seed to distribute next tall to tanners who may 
desire to test one or more. 

The same climatic conditions affected these plats and much of the seed 
never germinated. The stand was thin but the heads were remarkably fln* 
and well filled. 



No. 1, Rural New Yorker No. 57, yield 90 

No. 3, Dawson's Golden Ctialt. yield .76 

No. 3, Rochester Red, yield 76 

No. 4, ReiUble, yield 95 

No. 6, Harvest King, yield 90 

No. 6. Gold Coin, yield -. 90 

No. 7, Eclipse, yield 100 

No. a. Fulso Mediterranean, yield 9B 

No. 9. Royal Red Clanson, yield 98 

No. 10. Ontario Wonder, yield 86 

No. 11, Beechwood Hybrid, yield 98 

No. 12, Rural New Yorker No. 6, yield 98 

No. 13, Harvest Queen, yield 80 

No. H. Ohio Beauty, yield M 

No. 1414, Russian Red, yield JO 

No. IB, Buda Pesth, yield 90 

No. 16. Valley, yield 99 

No. 17, Rudy, yield *> 

No. 18, Yellow Gypsy, yield .90 

No. 19. Sibley's New Golden, yield .88 

No. 20, Improved Poole, yield 91) 
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Some ol the varieties produced so poor a yield that, had the eeason been 
more faTorable, we would have discarded them from our Ta^rietal teats. 

Culler's Prolific shatters more badlr than aoy other rarlety of wheat that 
we have erer tested and, although productive, cannot be recommended (or 
general culture. Gold Coin lalla to fill the upper roeBhcs of the heads with 
full, plump kemelB, and Is not aa productive as one would suppose from the 
stand of wheat. This was true of this variety on all the plata to which dif- 
ferent fertilizers were applied. It appears to be an Inherent weakneBa of the 
variety. 

Improved Poole, Russian Red and Harvest King, from careful study, 
appear to be Identical. In node, length and width of blade, shape of head, 
arrangement of meshes and color of straw, chaff and kernel they resemble 
each other. We propose to test them again another season. A single season 
should not be taken as the basis of results, especially one so unfavorable for 
wheat culture as the last one. 

Another year's experience may reverse the results of the present crop. A 
series of experiments extending through a number of years with different 
climatic conditions will be required. 

TEST OF VEGETABLES. 

All of the garden vegetables grown for culinary purposes were grown 
during the season of 1902. Good results were obtained with all but carrots 
and parsnips, the dry weatlier interfering with their germination and the crab 
grass smothered what few started. 

The following named varieties proved of excellent quality and were 
exceedingly productive: Hanson, Iceberg and Silver Anniversary Lettuce, 
Columbian, StlnsoD and Nameless Beet, Early Stonebead, Danish Round Head, 
Surebead and Marvin Savoy Cabbage, Enormous, Honor Bright, Combination 
and Trophy Tomato, Dry Weather Cauliflower, Perkla'a Long Podded Okra, 
Stringiess Bean, Golden Bantam, Cosmopolitan and County Gentleman Sugar 
Com. The Improved Giant, Uaule's Mammoth and Burpee's Mammoth, all 
growing on the same plat and worked alike were very Bimilar to each other. 

Of White Potatoes ws had a fine crop of Bliss's Early, the yield being at 
the rate of 300 bnsfaels per acre. 

From one acre of Early Cluster Sweet Potatoes we harvested 240 bushels. 

Of Spanish and Virginia Peanuts we had an excellent crop. 

Many otber vegetables were tested but they proved unsatisfactory In yield 
or quality. 

The Cauliflower and Celery demand more than a passing notice. The 
Dry Weather Caaliflower beaded up finely early tn the season, and the late 
crop is attll of larger size and better form. The Golden Self-Blanching, Rose- 
Ribbed and Giant Celery have dona remarkably well and show no Indications 
whatever of celery rust. 
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About 12 feet high, but the Orange appeared to be devoid of Gaccharine matter, 
the stalk being dry and pithy in the growing etate. The iulM of the Early 
Amber wm Tery abuod&nt and sweet to the taate. We have had many 
loQutriea concerning the making of fine aorghum eyrup. We bad hoped to be 
able to report our success in this bulletin, but the breaking down of the mill 
will delay us a week or two in manufacturing the syrup. 

OTHER EXPERIMENTAL, CROPS. 

The United States Department of Agriculture tumlshed for trial seeds 
of Horae Bean from Italy, Chickpea, Lupins, Morelle Com, and Lentils from 
Egypt, Lentils from Calcutta, and six varieties of Lentils from France, In all 
fifteen different varieUes of seed. The Horse Bean was aflected witb a tilack 
smut and matured but few seed. The Lentils blossomed during a severe 
drought and we obtained matured seed of but one variety. The Morelle Com 
produced ears of medium size, many stalks having two ears. In eartlness it 
is far in advance ot any other com of which I have any knowledge. The feer- 
nela on many ears are very shallow, hut by careful selection a vartety may 
be developed that may prove valuable for late planting. It is a very bard, 
glased kernel variety. 

MELON CULTURE. 

Of watermelons quite a number of varieties were cultivated In order to 
teat them for earllness, productiveness and quality. The following were 
grown: Harris' Earliest, New NaUonal, Kleckley, Fordhook, Sweetheart, 
Halbert Honey, Mclver Sugar, Peerless, Kolb's Gem, Rattlesnake, Uountaln 
Sweet and Florida Favorite. Harris' Earliest was at least one week earlier 
than any other variety tested, but the melons were of email size and poor In 
quality. Kleckley was the beat all-round melon in uniformly good size, pro- 
ductivenesB and quality. It Is by odds the sweetest and tender^t melon 1 
have ever tested. 6weetheart, Halbert Honey and Mclver Sugar ranked as 
equal seconds In quality, but were Inferior to Kleckley in quantity, Kolb's 
Gem from flrmnesB of riUd would prove the best shipper. In size it was uni- 
formly large and of fairly good quality. Owing to the late rains the vines 
took on a second growth and produced a second crop that lasted almost till 

Of cantaloupes we planted the following varieties: Grand Rapids, Mon- 
treal, Delmonico. Rocky Ford, Pedigree, Banana, Paul Rose, Rose Gem, Match- 
less, Emerald Gem and Miller's Cream. The Rocky Ford (Netted Gem) was 
by far the finest in quality and most productive. In some hills the melons 
actually touched each other. (See photograph of one hill). The Pedigree, 
grown by me for many years from carefully selected specimens of the Mon- 
treal, has improved in size bo far beyond the parent variety that speclmeiw 
measured 30 inches In circumference and 8 Inches in thickness from stem to 
bloesom end. One year's experience would lead me to believe that melon cul- 
ture could be made very profitable in this section, were there as cheap ahip- 
ping ratee as In melon-growing sections. 
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TOBACCO CULTURE. 

One of the primary objecta of the Test farm la to experimeat with tobacco, 
in the line at flndlng out the beBt cbBracter of soil adapted to erowing varloua 
kinds; best fertillBers and moat expeditious and economical metboda of cur- 
ing. For this purpose two acres were planted upon land cleared for that pur- 
pose with Wahn, a variety adapted to producing "Bright" tobacco. One acre 
was planted with Eentuckr Tellow, a variety tbat in curing produces "Bed." 
"Mahogany" or "Shipping" tobacco. One acre In PennBylvanla Seed Leaf, a 
variety grown ezcluslTely In Pennsylvania for cigar tohacoo. 

The usaal methods of preparing the soil, planting and cultivating were 
adopted, udng a special tohacco fertilizer containing 3 per cent, ammonia, 8 
per cent, phosphoric acid and 5 per cent, potash, at the rate of 60O ponnds 
per acre. These varieties all made a fine growth and promised a flue crop, 
bnt on August 4th a hall storm following a very high wind rained the Penn- 
sylvania Seed Leaf and Kentucky Tellow. Not a single plant escaped Injury 
in these two varieties. The Wahn was not Injured to bo great an extent but 
the leaves were torn so that no "wrapper" tobacco could be found. The Penn- 
syiranla Seed Leaf prior to the hall storm had some leaves 37 Inches long 
and 2e inches wide of a fine silky texture, and promised a good crop of cigar 
tobacco. This storm ^vas followed by others August Gth and 9th and left 
little but 'lugs." It la a well-known fact that tobacco Injured by hall never 
can be cured properly, bo we have reached no definite results In our curing 
operations. The tobacco, however, such as we had, has colored up remark- 
ably well. I am led to believe, from one year's experience, that cigar tobacco 
can be grown In Virginia, on good, strong, loam lands. My practical knowl- 
edge of tobacco growing Is of this particular variety, and the Wahn and Ken- 
tucky Tellow were managed entirely by Mr. S, D. BarkBdale, a successful 
grower of many years experience. 

TOBACCO UNDER COVER. 

It was decided b; the Farm Committee that we should try the cultlTa- 
tton of tobacco under cover, a method that has proven successful, after years 
of experimenting, In several Southern States and In Connecticut One half 
acre was enclosed with boards to the height of seven feet, and covered two- 
thirda with plastering lath with a space of one Inch between the lath, and 
one third With "plant-bed cloth." Owing to difflenltles In obtaining the boards 
and delays in procuring lath to cover the portion prepared for that purpose, 
the yard could not be completed In proper time for planting. The laborers 
who assisted in constructing the yard being tobacco- raisers, whenever a "sea- 
son" for planting occurred, quit work and planted their own crops. The 
drought of June bad come on before the yard was finished. Our plants had 
become overgrown, yet we selected the smaller and planted, vraterlng each 
plant with about a pint of water. We planted principally Sumatra and Cuban 
tobaccos, but tried a few rows each of the three varieties we had planted In 
the open field. The plants had scarcely firmly established themselves in the 
ground until we had very heavy rains and the ground never became BufBctently 
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dry for working tbe tobacco dnrlng the antlre season. We waited aa Ions " 
poBBible before worUns, but threatening weatber compelled us to wort the 
ground when we knew It would not be beneSdal to tbe srowlng crop. Twice 
during the season the canraas was torn into tatters by high winds and tiea.Tr 
hall. 

The land had been fertillEed at the nte of 1,000 iMinndB cotton seed meal 
and 400 pounds sulfate potash per acre. Tbe crop was not sufficient to mable 
us to attempt the process of fermentation necessarr in enrlng these tobaccos. 
The land has been seeded to produce a crop of vegetable matter to be plowed 
under next spring, and we hope to repeat the experiment at proper time, under 
more favorable conditions, with better reeults. Quite a number of years 
were required In other States before success crowned the effort and tobacco is 
now grown In them equal to that Imparted from Samatra or Cuba, command- 
ing the asme price in market. We shall continue until we are satlsfled that 
tobacco either can or cannot be grown profitably by this method In this see- 
Uon. 

BACTBRIAT&D SOIL. 

Certain plants known to the botanist as l^gumens, to which belong pea^. 
beans, clorera, vetches, etc., have the power of extracting free nitrogen from 
the atmosphere, and by assimilating it Uirough the agency of bacteria, one 
of the lowest types at vital organisms, form nodules or "nitrogen traps" on 
the roots. Ammonia (N. H.*) one of the most eipeoslve of commercial 
fertilizers, constats of 14 ITths nitrogen. By the judicious use of these plants 
it Is possible to impregnate the soil with these bacteria and materially assist 
our crops of peas, beans, clovers, vetches, etc.. In extracting the free nitrogen 
from tbe atmosphere and thus enrich our soil. 

The same bacteria is not found on all the different legumena. That on 
the Southern cow-pea, so called, differing materially from that found cd the 
Alfalfa clover (Lucerne). 

Wb were kindly furnished with a quantity of soil this season from the 
Kentucky Experiment Station, with which we treated the seed ol cow-peas. 
Velvet beans and Soy (Soja) beans. 

The Boil was reduced to the consistency of cream with water, and the 
seeds were Immersed in the mixture for about thirty minutes and planted in 
drills already prepared for them. This process necessitates planting by band, 
as any drill would remove the thin coating of soll- 

All of the crops thus treated show that tbe operation was successful. 

Alternate rows of peas, beans and Velvet beans, treated and untreated, 
were planted side by side, and whilst many of the plants thus treated show 
from 60 to SO nodules, no more than 5 per cent, of the untreated plants show 
more than one nodule, the rest showing none. 

The nodules on the Soy beans were most numerous and the lai^est, whilst 
those on the cow-peas, nearly as numerous, were much smaller. 

On the Velvet beans tbe nodules were less numerous and very small. 

From one year's experience we would Infer that the Soy bean is the most 
suitable plant tor this purpose. 
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We propose to put the Batne land In the same crapa, seed almilsri; treated, 
lor a series of years. 

It is said to take about three rears to thoroughlr impregnate the soil. 

We hope to be able at that time to luraish farmers of the State, who 
desire to conduct this experiment with soil for that purpose, aa a few quarts 
of it will be sufficient to prepare the seed (or 25 acres. 



80r BEAN ROOTS GROWN ON liSOCULATBD SOIL. 
Note the large Dumber of small pin bead nodulea formed from the flrat year's inoculation 
of the soil. 
(The above illustration shows tbe effect of one season's treatment af the 

A gentleman, Mr. Stubbs, of Oloncester county, Va., has kindly furnished 
us with soil containing the Alfalfa clover bacteria. 

A portion of one field of Alfalfa was treated with this bacteria, but at 
present writing no nodules have been discovered, as the plants are only an 
inch or two in height. 

About 25 acres of the poorer portions of our com fields were sown to 
coW'peas before last working, in order to change the physical condition of 
the soil by allowing them to stand during the winter, to plow under nest 
spring. 

The roots, foliage and stalks will furnish vegetable matter, so much 
needed on these lands. 
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The following varieUeB were sown: Black, Black-eye, Clay, Wonderful, 
Whip-poor will and Shlnner. 

The Blach produced the most loxnrlant growth of vine, and is the one 
best adapted for making haj, and a TMt-growth (or fertilizing. The SMnney 
was moBt producUve of poda, and as a feeding variety would make up tor 
lack of vine and foUaKe by the greater proportion of peaa. 

On the many plants examined a very few were found to have any nodules, 
and these were of a very amall sin. 

As a forage crop (or cattle or swine, I know no other plant that will fur- 
nish as much food lor the small expense Incurred, If the seed be grown on 
the (arm. We have gathered over 8,200 Iba. of pods, at the rate of 25c. per 
100 lbs. These should yield about 70 bushels of peas, at a cost of about 21 
dollars for gathering. 

It Ib poor economy for any farmer to purchase seed at a high price wben 
they can be grown so easily and cheaply upon the farm. 

We propose to plant them by themselves hereafter, as we found the vines 
operated materially against the working of the com harvester. By this 
method a season will be lost to the production of any other crop, but, all in 
all, we believe it to be the true method of enriching the soil and eradicating 
weeds by this most valuable legumes. 

SPECIAL PBRTILIZBRS. 

During the season of 1902 we conducted quite a number of experiments 
with sodium nitrate and sulfate potash. 

The crops were such that we gathered them from time to time, and conld 
not weigh, as in the hay experiments. On melons, both watermelons and 
cantaloupes, where applied, the crop was Increased at leaat 50 per cent. 

The sodium nitrate produced a more vigorous growth of vine wtiere 
applied, and the sulfate potash added to setting and maturing more fruit. 

The sulfate potash produced the better results of the two special fertJ- 
llzera on potatoes and turnips. The sodium nitrate made a great growth of 
foliage on the turnips, but the sulfate potash produced the smoother and 
larger roots. 

On cabbage and cauliflower the use of both combined was very marked. 
On tomatoes the sulfate potash produced the finer fruits, whilst the sodium 
nitrate produced the more vigorous growth of plants. 

n plants set out later In the season the advantage appeared to be with 
ine sodium nitrate, aa the plants appeared more vigorous, producing bloesoma, 
green and ripe fruits till frost. The action of these fertilizers appears to be 
^if«t»"^^ u"*^""" °"™'* materially increases the growth of the plant and 

ZZZtoT " '^"''='*"' '" '""^^'^^ "''^ "^^-^"'^ *»>« '-'* -' 

A Judicious use of both combined, perhaps, would produce the best results. 
KBEPINQ SWBBT POTATOES 
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During tbe fall of 1901 we constructed a cellar (commonl; called a kiln). 
In which we preserved our crop in excellent condition. Select a hillside, 11 
possible, with a eouthem exposure, where water will not rise from beneath, 
and excavate a cellar proportionate to the crop grown. 

Our cellar Is 14 ft. by 7^ ft., and 5 ft. deep after being completed. 

On the bottom place sills at least 6 inches high, and cover with boards 
1 Incli apart for the circulation ot air. Place 2 inch by 4'lnch studding 
upright on the four sides of the cellar, and closely cover with 1 inch hoards. 
Cover the top closely with loose hoardB, in order to store the potatoes easily 
and admit air until freezing weather, when put on the board covering and 
about six inches of Jpavcs, with about an inch of soil to keep leaves in position. 

In one corner of the cover place a man hole 2 ft. by 2 ft., and 1 It. deep, 
made of boards nailed together. Near the bottom of the man-hole nail cleats, 
to told a false bottom. Make a cover, with a lilt, to entirely cover the top of 
the man-hole. 

A bag filled with chaff or leaves placed in the manliole, between false 
bottom and top cover will exclude all frost. A permanent ladder fastened to 
one side of the man hole, and extending to the bottom ol the cellar, will enable 
any one to get to the potatoes easily. 

In the middle of the cover place two ventilating flues made of 8-inch 
boards, the one extending to within an inch of the floor, and the other only 
reaching the potatoes when flrst put in. 

These flues extend about 2 ft. above the ground cover. 

The longer flue carries cold air to the bottom ot the cellar, and the shorter 
one carries the warm air from on the potatoes. 

These should be kept open warm days and nights, and should be stuffed 
with bags at the top during freezing weather, 

A ditch should be dug around the cellar sufficiently deep to carry off sur- 
face water during rains. 

The whole structure should be covered with a roof, to keep rain and snow 
from the earth covering. The aides are not covered. Our roof is 7 ft. from 
the covering on the south sides, and slopes to the ground on the nortli. A 
cellar of the above dimensions will hold 420 bushels. 

DIFFERENT METHODS OF PLANTING. 

Many experiments In planting corn, extending through a series of years, 
have established the fact that more corn per acre can be raised by allowing 
two or three stalks to the hill than by thinning to a single stalk. 

The custom in this section of the State is to thin to a single stalk, a 
laborious and expensive operation. 

To test this method with the hill method, the fourth row ot each plat 
was planted three kernels at a place, the stand being two or three stalks to 
each hill. The other rows of each plat were thinned to single stalks about 
20 inches apart. All of the plats showed more com on the fourth row. 

Plata 1, 8, 13, 16, 20, 33, 26, 30, and 3S were chosen, covering nearly all 
the forms ot fertilizers, and the fourth row, and one containing a single stalk 
at each place (third row), were husked separately and weighed. 

In all ot tbe com experiments 70 lbs. were estimated a bushel. 
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The results are as follows: 

Plat 1. fourth row, 32 Iba.; third row, 35 lbs. 
■ Plat 9. fourth row, 35 lbs.; third row, 28 Iba. 

Plat 13, fourth row, 3814 lbs.; third row, Uli lbs. 

Plat 16. fourth row, 39^4 lbs.; third row, 26^4 lbs. 

Plat 20, fourth row, 33 Ibfl.; third row, 23 lbs. 

Plat 23, fourth row, 18 lbs.; third row, 15 lbs. 

Plat 26, fourth row, 38^ lbs.; third row, 32 lbs. 

Plat 30, fourth row, 32 lbs.; third row, 33 !bs. 

Plat 36, fourth row. 19(4 lbs.; third row, lOfe lbs. 

Average of fourth rows, 31 2536 lbs. Average of third rows, 33 5-36 lbs.— 
« gain of 8 S 9 lbs. per row, or a gain of 51 1-8 lbs. in favor of the hill system 
on one-tenth of an acre, or 513 13 lbs. per acre, equal to 7 bushels, 23 13 
lbs. per acre. 

Expertmeuts conducted on my own place for quite a number of years were 
in results about the same as above reported, excepting in vary dry seasons. 
when rosults were in favor of the single stalk. But as no one can foretell 
the weather a season in advance, any method or operation Is but experimen- 
tation. 

The gain of these plats per acre, reported separately, would have been: 

No. 1, 6 bushels per acre. 

No. 9, 6 bushels per acre. 

No. 13. ID bushels, 5 pounds per acre. 

No. 16. II bushels, 25 pounds per acre. 

No. 20, S bushels, 40 pounds per acre. 

No. 23, 2 bushels, 40 pounds per acre. 

No. 26, 4 busbels, 65 pounds per acre. 

No. 30, 8 bushels, 40 pounds per acre. 

No. 36, T bushels, 35 pounds per acre. 

PERMANENT IMPROVEMENTS. 

There have been erected, under my supervision, a very fine dwelling 
horse at a cost ot about 13,000, an lee house entirely above ground, two flue- 
curing tobacco barns, 18 ft. by 18 ft., one tobacco bam for curing export 
tobncco, 22 ft. by 22 ft., a frame packing house 32 ft. by 34 ft., a granary 21 ft. 
by 25 It., and an enclosure of one-half acre, 7 ft. high, for growing tobacco 

The dwelling house Is a model of convenience, and the entire first floor, 
excepting the kitchen, can very readily be thrown Into one room for eonven- 
tious or tanners' Institutes. 

THE ICE HOUSE. 

I have received so many Inquiries concerning the construction of the 
it«-house that I shall briefly describe it It Is built entirely above ground, 
ia 12 ft. by 15 ft., and 13 ft. high to the eaves. 

Brick piers 2 ft. by 1 ft were built at each corner, with a middle pier 
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on the longer sides. Sills 8 In. by 12 In. were placed fUt-wlse on these pie™, 
on which studding 2 in. by 6 in., and 13 ft. high were toe-nailed. The Btnd- 
ding was weatherboarded on the outside and lined closely on the inside 
with inch boards. This constituted an air chambar 6 Inches wide around 
the entire building. Studding 2 In. by 4 in. at the aame height were toe- 
nailed flush with inner face of each sill and closely lined with 1-lnch boards. 
As the inner surface was being lined sawdust waa Qlled between the Innw 
and middle Hning. thus forming another non-conductor of external heat. 

The plan generally adopted la to fill the outer space with sawdust and 
have the Inner chamber as the air chamber. 

The lining, packed with sawdust on both sides when bouse is filled with 
ice, is the only one likely to decay, and by having the sawdust in the Inner 
chamber the lining can be replaced without disturbing the outsids of the 
house when necesaarr. 

The door — there are two, one above the other — waa a double one, having 
both air and sawdust chambers, and was flared as are the doors of a fire- 
proof safe. The surface soli was removed from within and the compact sub- 
soil was made basin-shape to collect the water from the ice that melted. 

A drain-box, made of planed boards, with the joints white-leaded 
extended from the deepest part of the clay bottom to the outside of tha 
building. The bottom was covered with coarsely broken stone to the loww 
edge of the sill, tor the free percolation of the water through the sawdust, 
placed upon the broken stone level with the uvper surface of the sill. 

In each gable was placed a window IS in. by 24 In., slatted. We founi 
It necessary to remove these slats, to provide a free escape of hot air always 
found over the Ice. Where drain tile can be had, what is known a* a V joint 
will provide for the escape of the water and prevent the Ingress o( air. A 
box drain with an opening 2 Inches square can be constructed where tile 
cannot bo obtained by any ordinary mechanic. 

Form of drain: 
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The V-shaped part was constantly filled with water and prevented the 
ingresfl of air. The drain was placed at such a slope that when the V became 
full the surplus flowed from the ice-bouse. 

"Hie house was filled with ice about three Inches thick in December, 
1901, pounded so as to have as few air spaces as possible. After the Ice had 
melted abcut four Inches from the sides this space was filled with sawdust, 
and the ice on top covered about oae foot deep. The ice kept perfectly dur- 
ing the entire season until Novranber. For this latitude the ice-house should 
be built In a grove, If possible, to ward olt the intense summer heat. Ourg 
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WM built In the open, but we propose to plant one dozen North Carolina 
poplars, a rapid growing tree, on the east, south and west eldea. 

An Ice-house ol this sfse will hold GS tons If well packed. 

The entire coat ot the building, Including two coato of whlta-waah on 
aides and roof, waa $8G. 

LIVE STOCK. 

At present there are 6 valuable mules, 1 horse, 12 young cattle {mostly 
S years old), about 100 thoroughbred White Plymouth Rock fowls and 2 
Bronze turkeys on the farm. 

FARMING IMPLEMENTS, 
1 Self-blndef. 

1 Com Harvester, 

1 Disc Plow. 

1 Corrugated roller. 

1 Cut-away disc harrow, 

1 Smoothing harrow, 

1 Spring-tooth harrow. 

1 No. 40 Chilled plow. 

2 No. 19 Chilled plows, 

3 One-horse plows. 
6 Cultivatora. 

4 Double shovel plows, 
2 Single shovel plows. 

5 4-horBe wagons, 
1 I'horse wagon, 
1 Grain drill. 

1 Orlnd-atone. 

t Sets wagon gears, 

G Sets plow gears, 

1 Fanning mill. 

I Hay rake. 

1 Cockle separator. 

Hoes, axes, mattocks, etc, 
1 Stump litter, 
1 Road scoop. 
1 Complete set carpenter tools. 

SUGGESTIONS. 

Is order that this farm may prove a success, a credit to the State and 
bo of benefit to farmers, a vast amount of work must be provided Tor and 
done. The farm should be fenced in order that stock may be kept as grass 
lands are formed. 

The best cattle, sheep and swine should be procured for breeding jjur- 
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poees, so that farsaera may be enabled to improre their stock by parchasiDg 
progeny of the same at nominal prices. 

The one great want of the form ts stock with which to convert the 
roughage Into manure. 

The crops of the farm should be coujnimed thereon Instead of being sold. 
"Every dollars' worth of this fertlllt? that has not been returned to the 
soil la a bonded Indebtedness which will exact exorbitant Interest by way of 
reduced crops until that which rightfully belongs to the soil has been 
returned." Ditches are required to reclaim fertile land which we afe not 
able now to cultivate. A dyke Is needed to protect from overflow the only 
land ot any size sufficiently level for plat experimental purposes. 

At present we are obliged to use the same lands for the same crops two 
years in succession, and have these plats remote £rom each other, as all the 
tillable land not thus used is entirely too hilly tor experimental purposes. 

Trenches and terraces are needed on the hill-sides to prevent wash, and 
the destruction or young crops on tlie low-lands bj being covered with silL 

A new barn in which the live stock can be properly housed, with ample 
mows for holding grain and hay, is a mattes' of the ntmost Importance. 

Sylvan Hill. Nov. 16, 1902. S. B. HEUaBS, Manager. 
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DIVISION OF CHEMISTRY. 



REPORT OF CHIEF CHEMIST, 

Hon a. W. KoiNEB, Commissioner of Agriculture: 

Sir,— Tbe vork of this division is steadily Increasing, due to the fact that 
the farmers have become better a<:qiiainted witb tlie advantai^es offered by 
the Department of Agriculture and have learned better the value of a ferti- 
lizer analysis, and find that the value a! a fertilizer is entirely dependent on 
the amount of fertilizing ingredients It contains, and not at all on tbe name. 



There have been analyzed In the Laboratory during the past season 843 
samples of fertilisers collected by inspectors; 115 special samples sent in by 
farmers, besides a number of samples of fertilizer materials, such as phosphate 
roch, ashes, plaster, marl, Ac., besides the identification and qualitative de- 
termination of a very large number of various ntber minerals. The number of 
applications for the analysis of minerals and mineral waters Is very large, all 
of which have to be refused, as there are no funds available for such purposes. 
It would be very desirable If the State would make an appropriation to carry 
on euiib work. The amount required would be small, and the benefit, both to 
the individual and to the State, very great. 

THE FBBTILIZEEa SOLD. 

I have to report the number of brands of fertilizer registered still con- 
tinues to IncreE^e, there being 1.342 brands registered this year, which la an 
Increase of G9 over last year. This Is a very useless multiplication of names, 
and I very strongly urge that active steps be taken to reduce this super- 
abundance of words. There are registered 123 brands of fertilizers which 
are guaranteed to contain E per cent, phosphoric add, 2 per cent ammonia, 
2 per cent, potash; and there are also 49 brands which contain 8 per cent 
phosphoric acid, 1 per cent, ammonia and 1 par cent potash. What Is the 
good of this useless multiplication of names, when one of these fertilizers Is 
as good as another for most crops? Tbe farmer does not need so many names 
and the manufacturer does not desire It, but from what I can learn the ferti- 
lizer agent Is responsible for much of the excessive number of brands. 

QUAUTT OF THB FBRTIUZEB. 

The quality of the fertilizer put on the market this year Is much better 



17,87 



156 Bdllbiiw No. 12. 

than that of lait year, but there Is bUH plenty of room for improvement, as 

la shown by the following table of comparison: 

ISHM. 1901. 190Z. 

percent. Percent, Percent, 

Fertllliera falling below goarantee 26.8* 26-66 l^-^^ 

Fertllliers falling 10 per cent below guarantee. . . . 2-29 1-69 ■»* 

Fertilisers falling below guarantee In phosphoric 
acid 16-87 2*-« «1 

Fertilliers falling below guarantee In ammonia.,.. 43.00 M.W «-Sl 

Fertilizers falling below guarantee In potash 34.2T 24-3* 31-65 

FtrttHzers falling 10 per cent, or more below guar- 
antee in phosphoric acid 

Ferttlizers falling 10 per cent, or more below guar- 
antee in amrounia 

FertilLEera falling 10 per cent, or more below guar- 
antee in potash 

From the above It can be seen that the quality of the fertiliser has im- 
proved very much as to the amount falling below guarantee, and also as to 
that falling 10 per cent, below guarantee. The fertilizers have also improved 
very markedly In the amount of phospborle acid they conUIn, but they have 
fallen oft In the amount of ammonia and potash they contain, and are about 
as bad as they were In 1900 in respect to those two ingredients. As pracUcally 
nothing can be told about a fertiliser by looking at it. except Its mechanical 
condition the only way for a farmer to be certain of what he gets is to have 
It analyzed, which he can have done free of cost by sending a properly-drawn 
sample to this Department. 

DISSKMINATION OF THE BBeUI.T8 OF THB CHKMICAl. WORK. 

With this iBsue Ave bulletins have been published and distributed to 
farmers this year. They contain the analysis of samples of fertilizer collected 
by the Inspectors, a list of brands of fertlliier registered with the Commls- 
Bioner. and short articles on fertilizers and their use. 



The amount and extent tn which food and fpcding stuffs are adulterated atfll 
continues to increase. Nearly all the States around us have pure-food laws In 
operation, and the number of States with effective food laws are increasing 
yearly, and they are enforcing these laws more strictly each year. Thus, as 
the Held where adulterated foods can be disposed of with Impunity becomes 
smaller the greater will be the amount of the adulterated. articles disposed of 
In those Slates which do nothing to keep them out. I therefore strongly re- 
commend that funds be obtained (or putUng in operation the pure-food laws 
now on the statute books. Respectfully submitted. 

B. W. MAaRUDKB, 

Chief Chemist. 
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FERTIUZER ANALYSIS— SEASON 1902. 

On December 28, 1899, the Legislature amended the laws governing the 
fertilizer control ot the State, whicb Is in cliarge of the Department of Agri- 
culture. The following Is a summary of ihe principal provisions ol the law: 

1. Ever; fertilizer manufacturer or dealer la required annuail}' to register 
with the Commissioner of Agriculture all brands of fertilizers to be sold in 
the State. 

2. All packages of fertiliser shall have printed on them the name of the 
brand, name of manufacturer, place of manufacture, and the guaranteed analy- 
sis showing the per cent, ot available phosphoric acid, ammonia, and potash 
soluble in water, contained In the fertilizer. 

3. Each pacliage of fertilizer shall have a tag attached, which tag Is fur- 
nlshed by the Commissioner of Agriculture, and is a guarantee that the law 
has been complied with. Farmers are cautioned to buy do fertilizer untagged, 
as such has not met the requirements of the law, and Ib liltely to be fraudulent 

4. Inspectors are to be sent out by the Commissioner, whose duties are 
to see that the requirements ot the law are carried out, and to collect samples 
of fertilizer on the market. These samples are analyzed by the chemist of 
the Department 

6. Upon the request of the purchaser, every seller ot lertlllzer shall draw 
a sample of fertilizer at the time of its delivery. In the presence of the pur- 
chaser, or If the seller Is not present any Justice (who shall be paid twenty- 
flve cents for his services), shall, in the presence ot the buyer, draw a sample 
of the tertUlzer. The sample, when drawn, shall, in the presence of both 
parties, be put in a glass or tin can, securely sealed, and a certificate tied to 
it (not glued), signed by both parties, certifying that the sample Is a fair 
and correct one. The sample is then sent to the Department where it Is 
analyzed and a copy sent to both buyer and seller tree of cost. Farmers are 
invited to avail themselves of this provision of the law, and blank forms with 
instructions for sampling will be sent on request. 

6. If the sample of fertilizer drawn in any ot the above ways, on analysis 
falls 10 per cent, in value below the guaranteed value, the purchaser cannot 
be compelled to pay tor the fertilizer, or If he has paid, the money can be re- 
covered. 



Parties drawing samples of tertillzer for analysis should keep a record 
of same, so that, on the receipt of the analysis, the fertilizer may be Identified. 

At least 10 per cent, of the bags in a lot of fertilizer should be sampled, 
and it the number ot bags is small, then sample at least ten, if there he so 
many: if less, sample all. The sample should be taken from as near the 
centre ot tbe bag as possible, and all lumps should be crushed and the sample 
thoroughly mixed before the vessels are fllled. 

Samples must be sent prepaid. No charge will be made for analysis. 

The following form ot certificate should be made out and attached to all 
samples agreed on between buyer and seller. Blank forms like the one below 
will be furnished by the Commissioner on application: 
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CERTIFICATE MARKED 

We, tLe undersigned, do certify that the contentB of this vessel is a fair 
and correi't h.imple of the Fertilizer, drawn by us according to law, on the 
delivery ol the gooils to the purchaeer, and that the vessel coatalniug tlie sam- 
ple was securely eealed and forwarded to the Virginia Department or Agricul- 
ture tor analysis. 

Name of Buyer 

Post Office 

Name of Seller 

Post Office 

No fertilizer will be analyzed unless sampled In accordance with the law 
as set forth in section 5, page 3, o( this Bulletin, and certified to as there pre- 
scrlhed and as directed ahove. 

EXPLAJIATIO^ or THE TABLEa. 

This Buiietin contains the analysis of 129 samples oI fertilizers collected 
by the inspectors and analyzed since Bulletin No. XI was Issued. With this 
Bulletin the work of the year is completed. 

CO-OFEBATION OF 7ABMEBS. 

The Department earnestly asks the co-operation of all farmers In tlis 
effort to make the fertilizer inspection as uselul as iiosslble to all. To this 
end, information should be sent at once to the Commissioner, if any untaggeJ 
or unregistered fertilizers are put on the market, or If any irregularities or 
infringements of the law are observed. 

VALUATION 8- 

To have a basis for compjrlng the values of ditlerent tMtilizers, it is neces- 
sary to assign values to the three valuable constituents of lertllizers, t. e.. 
phosphoric acid, ammonia, an^^ potash. The raw materials used by manufac- 
turers in preparing their fertilizers are bought on a basis of the per cent. oF 
the valuable constituents contained In the different materials. It Is evident 
then that the value ol a fertilizer is measured by the current price of the raw 
materials contained In It, plua the cost of manipulation. The relative values, 
as put down in the tables, have nothing to do with the crop producing value, 
hut are estimates of the commercial value of the valuable fertilizing Ingre- 
dients contained In the tertiilzer. These values are only approximate, as the 
cost of fertilizer materials are liable to change as other commercial products, 
and it would be impossible to assign values which would represent the cost 
during an entire season. They are based on a careful examination of trade 
conditions, and are believed to fairly represent the cost of putting the fertilizer 
on the market They are most valuable as a means of comparison, and should 
b^ mainly used for that purpose. 
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Tbe larmer ahouM study th« analj'ses ot the fertilizers and make Ills 
purchases accordingly, and not be led off by any higb-soundlns name. He 
should buy Btrictljr by tbe amount ot fertilizing ingredients contained In a 
fertilizer, and not by the name, as the ingredients are what make the crops 
grow, and not the name. 

VALVATIONS FOR 1902. 

The figures which will be used for calculating values in this Bulletin are 
the same as used last year, and are as follows; 

IN 1J\MIXEI> on BAW MATEBIALS. 

Available Phosphoric Acid 4 cents per pound. 

Phosphoric Aeid in Animal Bone 314 

Ammonia IS 

Potash i% 

IN UIXED FERTILIZERS. 

Available Phosphoric Add 4^ ceata per pound. 

Ammonia 15 " _ " 

Potash 5 

HOW RELATIVE VALUES AHB CALCULATED. 

In tbe calculation ot relative values it is only necessary to remember that 
SO many per cent, means the same number of pounds per hundred, and that 
there are twenty hundred pounds In one ton (100x20 — 2,000 pounds— 1 ton). 
Therefore, to find the ralue per ton, multiply the per cent, of each Ingredient 
by 20, which gives tbe number of pounds ot each ingredient In a ton; then 
multiply this result by the price per pound of that ingredient; then add up 
the figures thus obtained for each ingredient, and the sum is the relative valud 
per ton. 

As"an example, take an 8—2—2 fertilizer, which means that the fertilizer 
contains S per cent, available phosphoric acid, 2 per cent, ammonia and 2 per 
cent, potash. 

The calculation ts as follows: 
Per cent.=lb8, per 100, Pounds, per ton. Value, per ton. 

8 Phosphoric Acid X30— 160@ 4i ..$730 

3 Ammonia X30= 40 @ 15 6 00 

3 Potash....- X30— 40® 5 3 00 

Total ^m 30 

THIS BULLETIN IS SENT FREE TO FARIIERS ON APPLICATION TO 



G. W. KOINER, 

Commissioner of Agriculture, Richmond, Va- 
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